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SECTION I 

RUNNING/OPERATING TIME & CYCLE LOG 


Aeroflex 



Qeroflex 

LABORATORIES 


35 South Service Road • Plainview, NY 11803 
TEL: 516-694-6700 • FAX: 516-694-6771 


Running/Operating Time & Cycle Log 


I. Part Number 16187, Serial N° 0002 


1.5 Hours 

4.5 Hours 


Total 6 Hours 

B. Temperature Transducer 612 Hours 

(5VDC Applied during 
Thermal Vacuum & Cycling) 


A. Motor/Encoder 

Manufacturing 

Test 


II Part Number 16187, Serial N° 0003 


A. Motor/Encoder 

Manufacturing 1-5 Hours 

RE Assembly 1.5 Hours 

' Test 4.5 Hours 

Total 7.5 Hours 

B. Temperature Transducer 345 Hours 

(5VDC Applied during 
Thermal Vacuum & Cycling) 





35 South Service Road • Plainview, NY 11803 
TEL: 516-694-6700 • FAX: 516-694-6771 

Serialization - NASA SXI Motor/Encoder 

Part N 9 : 16187 
Unit S/N: 0002 

1 . Temp Xducer Filter Circuit Assy 
P/N 303-216 S/N 0002 

Printed Wiring Board 

P/N 303-217 S/N 2294-0203 

2. Encoder Printed Wiring Board Assy 
P/N 21664 S/N 0002 

Printed Wiring Board 

P/N 21665 S/N 2394-05-01 


^EROFLEX 

LABORATORIES 


Phototransistor 

P/N 565304-1 CR1 - S/N 042 

CR2 - S/N 040 
CR3 - S/N 045 
CR4 - S/N 056 
CR5 - S/N 054 

3. LED Printed Wiring Board Assy 
P/N 21774 S/N 0002 


Printed Wiring Board 


P/N 21775 



LED 



P/N 565305-1 

DS1 - 

S/N 141 


DS2 - 

S/N 158 


DS3 - 

S/N 218 


DS4 - 

S/N 187 


DS5 - 

S/N 221 



/^EROFLEX 

« LABORATORIES 


35 South Service Road • Plainview, NY 11803 
TEL: 516-694-6700 • FAX: 516-694-6771 


Serialization - NASA SXI Motor/Encoder 

Part N 9 : 16187 
Unit S/N. 0003 

1 . Temp Xducer Filter Circuit Assy 
P/N 303-216 S/N 0003 

Printed Wiring Board 

P/N 303-217 S/N 2294-0301 

2. Encoder Printed Wiring Board Assy 
P/N 21664 S/N 0003 

Printed Wiring Board 

P/N 21665 S/N 2394-11-01 



Phototransistor 



P/N 565304-1 CR1 - 

S/N 036 


CR2 - 

S/N 037 


CR3 - 

S/N 038 


CR4 - 

S/N 048 


CR5 - 

S/N 049 


3. LED Printed Wiring Board Assy 



P/N 21774 S/N 0003 



Printed Wiring Board 



P/N 21775 



LED 


1 — . 

P/N 565305-1 DS1 - 

S/N 235 

— 

DS2 - 

S/N 240 


DS3 - 

S/N 418 

r 

DS4 - 

S/N 430 


DS5 - 

S/N 420 





.TEST HISTORY LOG 


(a) RECORDED MEASUREMENTS 

All measur ements made during testing are recorded in ATP 20049 - 
DS data sheets and are included in this log. 

(b> TE5T SUMMARY 

The motor /encoder (henceforth referred to as the UUT) test 
sequence began with a baseline functional evaluation, which 
demonstrated that the motor satisfied the operating torque, 
cogging torque, winding resistance, and mechanical requirements 
of SOW. In addition, the encoder electrical requirements were 
verified, as well as the alignment of the encoder outputs 
relative to the motor shaft position. There were no di scr epanc i es 
observed in this portion of the test. 

The UUT was then exposed to a number of environments, including 
thermal vacuum, thermal cycling, random and sine vibration, 
and mechanical shock. During the thermal environments, the 
performance of the UUT under load was verified at specified 
points in the cycles, as described in ATP 20049. In addition, 
the UUT was bench tested between the two thermal environments. 

No anomalies were observed during the thermal tests. 

The vibration and shock tests were performed by East -West 
Technology Corporation, West Babylon, New York. The UUT was 
delivered to the lab in a sealed vibration fixture in order to 
maintain the cleanliness levels required by the SOW. In addition, 
a three ounce load was attached to the motor shaft. The 
attachment method of this load caused damage to the shaft 
and bearing during random vibration of S/N 0003 on April 28,1995, 
and is described further in NCR 00168. 

The load attachment method was subsequently corrected, and 
vibration of S/N 0002 began while 0003 was being repaired. 

The performance of the UUT was verified at Aeroflex after each 
environment was completed, as shown in ATP 20049. No additional 
failures were noted. 

The final test of the UUT was a repeat of the baseline functional 
tests. Again, no anomalies were observed. 

(c> UNACCOMPLISHED TESTS 

This section is not applicable. 


(d ) RETEST STATUS 

Serial number 0003 was retested after repair on June. 1,1990 
according to the following paragraphs in ATP -20049 - Db : 

1 . 1 COGGING TORQUE 

1 . 2 OPERATING TORQUE 

1 . 3 STALL TORQUE 

3 . 1 ENCODER POSITION 1 AND OUTPUT VOLTAGE 

3 . 2 ENCODER POSITION VERIFICATION 

4 . 3 RADIAL DEFLECTION 

No anomalies were observed, and environmental testing resumed. 

(e ) SPECIAL TESTING PROBLEMS 

The major difficulty encountered during testing was in securing 
the UUT inside the vibration fixture without causing damage to 
the wires, shaft, and bearing. These fixturing problems were 
anticipated prior to vibration, with the exception of the 
previously mentioned load attachment to the shaft. 

(f) FAT LURE AND CORRECTIVE ACTION DATA 


Refer to NCR 00168 and Corrective Action Report M13640. 



Postscript: The motors were tested for 12 VDC stall and joperating 
torque as a result of a verbal request by JjftSA. Engineers;, and 
was not officially incorporated in the ATP. This operating voltage 
is a more stringent requirement on the motor performance, and 
successful completion of these tests assures successful 
performance at the 22 V operating point called out in the SOW. 


S/N 0002 was tested for 12 V stall at the final functional test 
and resulted in 8.5 oz-in stall torque , less cogging torque. 


S/N 0003 was tested for 12V operating and stall torque at both 
the baseline functional and the final functional tests. The 
final functional test results were : 


6.5 RPM at 5.5 oz-in load 

8.5 oz-in stall torque, less cogging torque 


In addition, in Par. 1.2 of the ATP data sheets for S/N 0003 
(rework ),the required operating voltage "22 VDC to 25 VDC" 
was not crossed out. Instead, the phrase "Checked at 12 V" 
was added and the test was performed at 12 VDC. 
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ACCEPTANCE TEST DATA SHEETS 
ATP 20049 
P/N 16187 

STEP MOTOR/ENCODER 


DATA REVIEW AND APPROVAL: 


AEROFLEX DUALITY ASSURANCE 


DCAS 



AEROFLEX TEST ENGINEERING 


SUL 


oooz 



















ARESCO, HICKSVILLE. N Y. OGILVIE 


ooo> 


1 ■ ’ QPQUE AMD OPCF'AT ! W POINT 


! ! DETENT tqpque 


Cogging through three detent positions 0.25 oz-in ruin 

1 . ^2 * ® o: 


O&Ui* ^ 

04. Z 1. if 


OPERATING TORQUE 


W&L. 


Motor rotates 6 RPM mi n when 4.8 pps at 22 VDC to 25 VDC is applied ^ . 

wi th 5,5 oz -in load. r o4.z%if\ 

(0 RPM 


1.? stall torque 


6 oz -in minimum at 22 VDC 


- Detent torque in 1.1= 
Stall torque /«? w oz-in 




2.0 MOTOR ELECTRICAL CHARACTERISTICS 

2.1 STER ANGLE 

Motor lead #1022 VDC) to motor lead #3 (RTN) cw rotation ^ 

7.5 +/- 0.75 ^ 04.17. fJ 

degrees v. 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 / 

degrees )/_ 

2.2 UINDING RESISTANCE AT 20 DEG C 

Room ambient temperature deg C 

a? lJ c4.11.4f 

Resistance between wires 1 and 3 » 4 , « / ohms 

Resistance calculated for 20 degrees C Sid ohms 

77.6 ohms minimum 



CAGE CODE 


88379 ^ Aoc ^ ** 


SCALE 


REV. 







AflESCO. HtCKSVILLE, N Y OGIIVIE 


OOO Z- 


f*’ r* H l t 3 t'i r * s b tr t 


t w i r t? ^ -?i n d 4 04.1 ohms 


C ^ id. ol 


P~ 5 i st anc e calculated for 20 degrees C q ! ' * ohms 

77,6 ohms minimum 


2.3 WINDING INDUCTANCE 


, no 


04.21.4$ 


Inductance between wires t and 3 • 1 1 mH 

Inductance between wires 2 and 4 $ mH 

These values are for reference only. 


2.4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH POST- IMPREGNATION 


Tie together motor leads 1 and 3, 2 and 4 


2.4.1 INSULATION RESISTANCE 


100 VDC between 1,3 and 2,4 


100 VDC between 1,3 and housing 


100 VDC between 2,4 and housing 


!.4.2 DIELECTRIC STRENGTH 


>/W) 


Megohms 


100 Megohms min 

/ Qft) Megohms 

100 Megohms min 

7 / Megohms 
100 Megohms min 


04.1I.U 


125 VRMS between 1,3 and 2,4 


125 VRMS between 1,3 and housing 


125 VRMS between 2,4 and housing 


microamps // 1 - 

100 microamps max leakage 00**** 

D O 

^ v mxcroamps 

100 microamps max leakage 

_M _ microamps 

100 microamps max leakage 
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: . rur dpff c l r-;»: te- i cal charac tep i si i c s 

3 . J FNCODEg POST T I ON ■ AND OUT PU T VOLTAGE 

fm-.ider position \ i s according to Table 


»/ 


c heck 


01.Z7.fS~ 


Output voltage across bit 4 is 3.5 Vdc min at 4.B VDC min 
5.0 VDC max X chec k 


3.2 ENCODER POSITION VERIFICATIO N 

Encoder position 2 through 12 is according to Table 


1 / 


check H.17. { 


4 . MOTOR 'ENCODER PHYSICAL CHARACTERISTICS 


1 . jTZE AND CONFIGUPAT I ON 


Check that critical dimensions 
drawing 200-38 are satisfied 


from MSFC 


drawing 


SX I -201 


and Aero flex 




4.2 WEIGHT 


Motor /Encoder we 1 ght 
Lead wire wei ght 


HM 

in 


ounces 

ounces 


/2«gP j* ounces 
IS ounces max 


— - 


4.3 PADIAL DEFLECTION 


?.0 +/- 0.1 lb force applied on the shaft in 
accordance with MSFC drawing SXT-201, Proof Load 
Di agrar* 


6,00/4 


i nches 
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0 ^ 


5.0 ENVIRONMENTAL TESTS 


5. 1 THERMAL VACUUM 


5.1.1 AMBIENT TEMPERATURE AND PRESSURE 


Connect AD590 temperature sensor to the trim 
circuit in Figure 3. Record the output. 

Calculate the ambient temperature : 
mv output - 273 * temperature in degrees C 


■IIS' 




Verify step rotation cw from zero position 
with wire # 1 <+ 22 VDC) and wire #3 (RTN) 


check 


Verify encoder output at step 4 in table 1 

Seal the vacuum container and remove from 
the clean room. 


check 


s Ur 


5.1,2 THERMAL VACUUM FUNCTIONAL TESTS 


5.1. 2.1 OPERATION UNDER LOAD 


11 VDC min, 12.5 VDC max to the motor drive circuit. 
5 VDC +/~ 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder trace: 


No inter rupt i ons in motor or encoder traces 


check 


3.5 V minimum encoder output 
b. Cycle 1, 50 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 


check 


check 


SIZE I CAGE CODE 
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ARESCO. HtCKSVILLE. N y! OGIIVIE 07590 0 


c. Cycle 1, -40 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

d. Cycle 2 f 50 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

e. Cycle 2, -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

f. Cycle 3 f 50 degrees C recorder trace : 

No inter ruptions in motor or encoder traces 
3.5 V minimum encoder output 

g. Cycle 3, -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

h. Final test, 25 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 
5. 1.2.2 STALL OPERATION. THERMAL VACUUM 


check 

check 


<r /k A 


check 


check 

checkv^A^^ 

'fats' 

check 

chec^^cv^Ai 

r'//*fcr 


check 

check 

\ 

r^~ check 


jTA<r/?jr 


chec k 


s'/'f/ff 


Disconnect the motor from the test circuit. Apply 
200 ma through wires #1 and #3 for 30 seconds. 

Repeat according to paragraph 4. 1.3.2 of the test procedure. 
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a. Baseline, 25 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 

3.5 V minimum enco der output 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

c. Cycle 1, -40 degrees C recorder trace: 

No i nter r upt i ons in motor or encoder traces 

3.5 V minimum encoder output 

d. Cycle 2, 50 degrees C recorder trace : 

No inter rupt i ons in motor or encoder traces 

3.5 V m i n 1 mum e n ■: Oder ou t p u t 


c hec k 
ch * ck 

r/f/fs' 

^ check 
— ch * ck 


check 

check 




\S_ check 
^ check 
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Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

- 7.5 +/-0.75 y 

M Amr AAr 


degrees 


5.2. 1,3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max i/ check 

5.2. 1.4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 


check 


5.2.2 OPERATION UNDER LOAD f n 

11 VDC min, 12.5 VDC max to the motor drive circuit. 

5 VDC +/- 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder trace: 

No interruptions in motor or encoder traces ^ check 

3.5 V minimum encoder output z check /} / j * 


b. Cycle 1, 50 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

c. Cycle 1, -40 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 




check 
j/ check 


check 


zr/it-c- 

OC 
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d. Cycle 24, 50 degrees C recorder trace s 

No interruptl ons in motor or encoder traces 

3.5 V minimum encoder output 

e. Cycle 24, -40 degrees C recorder trace s 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

f. Final Test, 25 degree C recorder trace : 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 
5.3 VIBRATION AND SHOCK 

5.3.1 SINE VIBRATION 

Date(s') performed ^ j (p ~~ 

Visual Inspection (fi/ 7 /$ 

5.3. 1.1 STALL TORQUE 

6 07 -in minimum at 22 VDC *0 


X 

check 

/ 

check 

CTAi LC OK 

v 

y 

check 

S' 

chec4^ 

STALL ok 

kS 

check 

y 

check 


s check 
irAcc c k 


l* j (p - C /7 !jf s~ 


!M. oz*in 

- Detent torque in 1.1« <3-^ 
Stall torque //- 7 oz-in 


Motor lead #1022 VDC) to motor lead #3 (RTN) cw rotation 

7.5 +/- 0.75 
degrees 
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Motor lead #2 (+22 VDO to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 
degrees 

5.3. 1.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 


Encoder position 1 is according to Table 1 check 

Output voltage across bit 4 is 3.5,Vdc min at 4.8 VDC m>n 
5.0 VDC max v check 


5.3. 1.4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 


check 


5.3.2 RANDOM VIBRATION 


Date(s) per formed 
Vi sual Inspection 


'Z yA//?y 


5.3.2. 1 STALL TDPDUE 


6 oz-in minimum at 22 VDC 


5. 3. 2. 2 STEP ANGLE 


oz-in 

Detent torque in 1.1= 
Stall torque 7 oz-in 


Motor lead #l(+2? VDC) to motor lead #3 (RTN) cw rotation ^ 

7.5 + /- 0.75 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation i/ 

7.5 +/-0.75 
degrees 


SIZE CAGE CODE 
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5. 3. 2. 3 ENCODER POSITION 1 AND OUTPUT VQLTA6E 
Encoder position l is according to Table 1 




check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDCjuin 

\s check 


5.0 VDC max 

5. 3. 2. 4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 




check 


5.3.3 MECHANICAL SHOCK 
Date(s) performed 
Visual Inspection 
5.3.3. 1 STALL TORQUE 

S or-in minimum at 22 VDC 

3.2 STEP ANGLE 


- 6 /k if fjr 



fro 


oz-in 


- Detent torque in 1.1= -? «-? 0 ^ 1 H 
Stall torque / 7 oz-in 


Mr. lor lead #l<'+22 VDC > to motor lead #3 iPTN) cw rotation . 

7.5 + /- 0 "5 
degrees 

Motor lead #2 '+22 VDC) to motor lead #4 fRTN) cw rotation 

7.5 +/-0.75 
degrees 


v/ 




06/f. If 




y 


5. 3. 3. 3 ENCODEP POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC mj.n 

y check 


y 


5.0 VDC max 


SIZE 

A 

CAGE CODE 

88379 

| SCALE 

REV 


ATP 200*1 bs 

6 | SHEET ]Z 


vie 


00 Is 


5. 3. 3. 4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 


5. 3. 3. 5 DIELECTRIC STRENGTH 


100 VPMS between 1,3 and 2,4 


100 VRMS between 1,3 and housing 


100 VRMS between 2,4 and housing 


OC.fi.i/ 


check 


s — 

microamps , 

100 microamps max leakage Ob.n.4^ 

microamps 

100 microamps max leakage 

_Z_ microamps 

100 microamps max leakage 


5.4 FINAL FUNCTIONAL TEST 


5.4.1 TORQUE AND OPERATING POINT 


5.4. 1.1 DETENT TORQUE 

Cogging through thr--e detent positions 0.25 oz-in min 

1 . Hs£ n-. 


&(>. !i.i. f 


i.4.1.2 OPERATING TORQUE 

Motor rotates 6 RPM min when 4.8 pps at 22 VDC to 25 VDC is applied 
with 5.5 oz-in load. / ✓" Hif] 

GO RPM 7 ' 


5.4. 1.3 STALL TORQUE 


6 oz-in minimum at 22 VDC 


^ ' oz-in o. A4* 

- Detent torque in 1.1 *-?. > OC.fi 4 J 

Stall torque oz-in 
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5-4.2 MOTOR ELECTRICAL CHARACTERISTICS 

5.4.2. 1 STEP ANGLE 

Motor lead #1022 VDC) to motor lead #3 (RTN> cw rotation _ 

7.5 +/- 0.75 
degrees 1 — ^ 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation _ 

7.5 +/-0.75 
degrees ^ 

5. 4. 2. 2 MINDING RESISTANCE AT 20 DEG C 

Room ambient temperature -2d— deg C 

Resistance between wires 1 and 3 $12L ohms 

Resistance calculated for 20 degrees C so-i ohms 

77.6 ohms minimum 

Resistance between wires 2 and 4 0 ohms 

stance calculated for 20 degrees C $ 0*7 ohms 

77.6 ohms minimum 




fJ 


5.4.2.? WINDING INDUCTANCE* 

Inductance between wires 1 and 3 * 7 rnH 

Inductance between wires 2 and 4 /JJ> mH 

T hesa values are for rafarenca only. 


iq.ti 
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS 
5. 4.3.1 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 \IDC min 
5.0 VDC max check 

5. 4. 3. 2 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 ^ 

5.4.4 RADIAL DEFLECTION 


3.0 +/- 0.1 lb force applied on the shaft in 
accordance with MSFC drawing SXI-201, Proof Load 
Diagram 


Ic 


Torque aJ /£.0 \/b(L 


0.0015 inches mix 7 W/y 

/0 ~^ Ss 7.<r 
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ALL PAGES ARE OF 
ORIGINAL ISSUE 
EXCEPT AS NOTED 


SHEET 
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T QpgUF AMP OPERATING POINT 


DETENT TORQUE 


Cogginq through three detent positions 0,25 cc-in ruin 

, A 7 


OPERATING TORQUE 


] K ‘J/ 

Motor rotates E PPM min when 4.8 pps at 22 VDC to pS VDC is 
with 5.5 oz-in load. * S 

PPM 


appl ied 


PTALt. TORQUE 


6 oz-in mi m mum at 22 VDC 


MOTOR ELECTRICAL CHARACTERISTICS 


tf-S oz-tn 


Detent torque i ri 1 . 1 : 
Stall torque /3 • / oz- 


1 STEP ANGLE 

Motor lead #l(+22 VDC) to motor lead #3 (RTN) cw rotation _ 

7.5 +/- 0.75 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 
degrees 

2 WINDING RESISTANCE AT 20 DEG C 


ur e AT dec 


Room ambient temperat 


Resistance between wires 1 and 3 


f/-2- 


Resistance calculated for 20 degrees C ohms 

77.6 ohms minimum 
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3003 


ni st a nc * betwf^n w »> ' 2 *nd 4 AiA. ohms 

Resistance calculated for 20 degrees C S?/-6 ohms 

77.6 ohms minimum 


WINDING INDUCTANCE 


Inductance between wires 1 and 3 


t?.o 


Inductance between wires 2 and 4 i*f'® mH 

These values are for reference only. 


pjfabs, h 


4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH POST- IMPREGNATION 


Tit- together motor leads 1 and 3, 2 and 4 


2.4.1 INSULATION RESISTANCE 


100 VDC between 1,3 and 2,4 


100 VDC between 1,3 and housing 


100 VDC between 2,4 and housing 


2.4.2 DIELECTRIC STRENGTH 


125 VRMS between 1,3 and 2,4 


125 VRMS between 1,3 and housing 


125 VRMS between 2,4 and housing 


yystQ _ Megohms 64 . IA. 4s 

100 Megohms min 

7 / {ffiO Megohms 

100 Megohms min 

7 Megohms 

100 Megohms min 


/ microamps 

100 microamps max leakage 

microamps 

100 microamps max leakage 

^ A— microamps 

100 microamps max leakage 


SIZE I CAGE CODE 


A 88379 ATf * u 


S I SHEET 5 



ARESCO. HICKSVILLE, N Y OGfLVIE O7Squ0 


003 


FNQQDFF Et.FCTP ICA1 CHARACTERISTICS 


ENCODE* POST T ION 1 AND OUTPUT VOLTAGE 


Fnmder position 1 is according to Table 1 


chec k 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5 . 0 VDC rr»3 >; \jf c h ec k: 

ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 ^ 

MOTOR /ENCODER PHYSICAL CHARACTERISTICS 
SIZE AND CONFIGURATION 


^ 

04.2C- 3 { 


check 

04. K,. f/ 


Check that critical dimensions from MSFC drawing SXI-201 and Aeroflex flfj 
drawing 200-38 are satisfied ^ check ^ 


WEIGHT 

Motor /Enc od er we 1 ght 
Lead wire wei ght 


d-L ounces JdLh~ 

Z3L ounces J 

j_2. •_ Q ounces 
15 ounces max 


4.3 RADIAL DEFLECTION 


?.0 + ■'- 0.1 lb force applied on the shaft in 

accordance with MSFC drawing SXI-201, Proof Load * /)/)/(/ 

Diagram (J^VU/ J i 


nches 


0.0015 inches max 


* '/fe/ts' 


SIZE CAQE CODE 

A 88379 


A7~p 30049 A_s 

~S I sheet u 



Ancav-O. HICXSVILLE. N, Y. - OttILVfE 07 5900 


ooo3 /fere 3 


pa? oot&% 


1.0 TORQUE AND OPERATING POINT 


Cogging through three detent positions 0.25 oz-in min 


i. 


oz-in. 

oz-in. 

oz-in. 


$£w> ^ — 

06.0/. if 


1.2 OPERATING TORG 


{Mm 


Motor rotates 6 RPM min when 4.8 pps at 22 VDC to 25 VDC is applied , 

with 5.5 oz-in load. Ob-01 4 j 

checked *.f /A Y tat RPM 


6 oz-in minimum at 22 VDC 


2.0 M0T0P ELECTRICAL CHARACTERISTICS 


[S_£ 02 -in 

- Detent torque in 1.1* ob.oi.ii 

Stall torque /ST'S* oz-in 


2.1 STEP ANGLE 

Motor lead #1<>22 VDi. to motor lead #3 (RTN) cw rotation ^ /JIjlJju 

7.5 +/- 0.75 CXy^ 

degrees ?J 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation lS 

7.5 +/-0.75 . 

degrees 


22 "2- 

Room ambient temperature _ deg C 
Resistance between wires 1 and 3 UA_ 




Ob.M-l* I 


Resistance calculated for 20 degrees C a Pa ohms 

77.fi ohms minimum 


CASE CODE 


4 t/> ago 49 At 







^ VIE 


ooo J> feres r 


Wcfi <>o/G& 


Resistance between wires 2 and 


4 


Resistance calculated for 20 degrees C jfeO ohms 

77.6 ohms minimum 


^ 2.3 


Inductance between wires 1 and 3 M mH 

Inductance between wires 2 and 4 n_^_ mH 
These values are for reference only. 


y 

Q(o. Of. 4 ± 


f 2. 4 INSULATION RESISTANCE AND DIELECTRIC STREh 
Tie together motor leads 1 and 3, 2 and 4 
■<2.4.1 INSULATION RESISTANCE 

100 VDC between 1,3 and 2,4 


100 VDC between 1,3 and housing 
100 VDC between 2,4 and housing 


A. 2.4.2 


125 VRMS between 1,3 and 2,4 
125 VRMS between 1,3 and housing 
125 VRMS between 2,4 and housing 


y / 0 Megohms 

100 Megohms min 

>/m> Megohms 

100 Megohms min 

>• /d1"0 Megohms 

100 Megohms min 

microamps 

100 microamps max leakage 

3 <r 

microamps 

100 microamps max leakage 

nr 

microamps 

100 microamps max leakage 


^ &R\6ik)fi>L FvMCT(Ok)*l T-C-i T 


SIZE 

CAGE CODE 

A 

88379 

SCALE 

| REV 


) ATfi AOOtf-f Ar 

«FV Q I SHEET ^ 



m or 


//£/? &O /<£ 


Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.6 VDC min 
5.0 VDC max check 


C&.o/.U 


'S' check 


3.2 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 

4.0 MOTOR/ENCODER PHYSICAL CHARACTERISTICS 

4.1 SIZE AND CONFIGURATION 


Check that critical dimensions from MSFC drawing SXI-201 and Aeroflex 
drawing 200-38 are satisfied check 


drawing 200-38 are satisfied 

4.2 HEIGHT 

Motor /Encoder weight 
Lead wire weight 


oun 

- <f*3 oun 

= /A * 3 oun 

15 ounces max 


ounces / 

c/.fj 

ounces ^ ' TJ 


4.3 RADIAL DEFLECTION 

9.0 +/- 0.1 lb force applied on the shaft in 
accordance with MSFC drawing SXI-201 , Proof Load 
Di agram 


S.oo// 


inches 

0.0015 inches max 


6///fS 


SIZE 

A 

CAGE CODE 

88379 

| SCALE 

REV 


^ /J77 3 36049 A_s 

REV. J SHEET ' 




.E.N. V.-vu«.VI€ 


QM± 


ENVIRONMENTAL TESTS 


Connect AD590 temperature sensor to the trim 
circuit in Figure 3. Record the output. 

Calculate the ambient temperature : 
mv output - 273 = temperature in degrees C 

Verify step rotation cw from zero position 
with wire #1 (+ 22 VDC) and wire #3 (RTN) 


A9S 




check 


Verify encoder output at step 4 in table 1 

Seal the vacuum container and remove from 
the clean room. 

.2 THERMAL VACUUM FUNCTIONAL TESTS 


check 


e/z/f-f' 


,2.1 OPERATION UNDER LOAD 


11 VDC min, 12.5 VDC max to the motor drive circuit. 
5 VDC +/- 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder trace: 

No interruptions in motor or encoder traces ' 


check 


3.5 V minimum encoder output 
b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 


check 


check 


check 


CAGE CODE 

88379 


ATP zootl q b£ 


SCALE 


REV 


HICKaviLi.1., N. Y. ' wyd.* 


pool 


c. Cycle 1, -40 degrees C recorder trace: 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

d. Cycle 2, 50 degrees C recorder trace : 

No i nter r upt ions in motor or encoder traces 
3.5 V minimum encoder output 

e. Cycle 2 f -40 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 
3.5 V minimum encoder output 

f. Cycle 3, 50 degrees C recorder trace : 

No interruptions in motor or encoder traces 
3.5 V minimum encoder output 

g. Cycle 3, “40 degrees C recorder trace : 

No inter rupt i ons in motor or encoder traces 
3.5 V minimum encoder output 

h . Final test, 25 degrees C recorder trace: 

No inter rupt i ons in motor or encoder traces 
3.5 V minimum encoder output 
5. 1.2.2 STALL OPERATION. THERMAL VACUUM 


check 

ch.ck 

G Av/fS- 


check 

oj A — 
check , / / 

G/'S'/fr 


check 


check 


k //x/fs 


chKk 

ch * ck Ch/tr 


A check 




check 


check 


check 


6 A (= A r 


(AlAr-, 


/> 7 /tr 


Disconnect the motor from the test circuit. Apply 
200 ma through wires #1 and #3 for 30 seconds. 

Repeat according to paragraph 4. 1.3.2 of the test procedure. 


SIZE 

CAGE CODE 

ATP 200<4<i 

hi 

A 

88379 

SCALE 

| REV 

ft | SHEET 

b ' 
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sJ X l 


a. Baseline, 25 degrees C recorder traces 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

b. Cycle 1, 50 degrees C recorder trace: 

No inter ruptions in motor or encoder traces 

3.5 V minimum encoder output 

c. Cycle 1 F ~40 degrees C recorder trace: 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

d. Cycle 2, 50 degrees C recorder trace : 

No interrupt ions in motor or encoder traces 

3.5 V minimum encoder output 


check 


oj&b 


check ^ / / 


check 


check 

ch « ck 

check 

chtck £/*/* 


SIZE 

CAGE CODE 

ATP 200 M 

M 

A 

88379 

SCALE 

J REV 

£ J SHEET 

7 1 




e. Cycle 2, -40 degrees C recorder trace : 


No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

f. Cycle 3, 50 degrees C recorder trace : 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

g. Cycle 3, -40 degrees C recorder trace : 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

h. Final test, 25 degrees C recorder trace: 

No inter ruptions in motor or encoder traces 

3.5 V mini mum encoder output 


i/ 

_ check 
_ check 

^ — 

C/'s'/fS 


_ check 



_ check 

6 /if? S' 


_ check 

^ — 


_ check 

cZ/t/rs' 

L/ 

_ check 



_ check 

//rZs' 


5.2 THERMAL. CYCLING TEST AMBIENT PRESSURE 
5.2.1 PPE-THERMAL CYCLING PERFORMANCE TEST 


5.2. 1.1 STALL TORQUE 

6 oz-in minimum at 22 VDC 

5.2. 1.2 STEP ANGLE 


/££ oz-in - 

- Detent torque in^-l. 1* <2 -^ 
Stall torque oz-in 

(,/i r/f/ 


Motor lead #1 C +22 VDC) to motor lead #3 (RTN) cw rotation 

7.5 +/- 0.75 


degrees 





CAGE CODE 

88379 

ATP lOO^q bi 

SCALE 
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Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/- 0.75 
degrees 


5.2. 1.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max check 


5.2. 1.4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 

5.2.2 OPERATION UNDER LOAD 

11 VDC min, 12.5 VDC max to the motor drive circuit. 
5 VDC +/- 0.2 V to the encoder input wires. 

a. Baseline, 25 degrees C recorder traces 

No i nt er r upt i ons in motor or encoder traces ^ 

3.5 V minimum encoder output f 

re Sr ok 

b. Cycle 1, 50 degrees C recorder trace: 

No interruptions in motor or encoder traces ^ 

3.5 V minimum encoder output *- 

iT/icc re ok 

c. Cycle 1, -40 degrees C recorder trace: 

No interruptions in motor or encoder traces ^ 

3.5 V minimum encoder output 

SO I Li T£ ±7 Cft. 


k ✓ 


check 


check 
chec k 

check 

check 


6/ -2/* 

0 /u/f 


check 

check 

c/s/is^ 


SIZE 

A 

CAGE CODE 

88379 

| SCALE 

REV 


AT? 20049 M 

| SHEET 




blH '0, 


ODA 


d. Cycle 24, 50 degrees C recorder trace : 

No Interruptions in motor or encoder traces 

3.5 V minimum encoder output 

£ r 0 A 

e. Cycle 24, -40 degrees C recorder trace : 

No interruptions in motor or encoder traces 

3.5 V minimum encoder output 

STfitt T£ Sr 66: 

f. Final Test, 25 degree C recorder trace : 

No interruptions in motor or encoder traces 

3. 5 V minimum encoder output 

g-rb L l TtTir OK 

VIBRATION AND SHOCk 


5.3.1 SINE VIBRATION 
Date(s> performed 
Visual Inspection 

5.3. 1.1 STALL TORQUE; 

6 oz-in minimum at 22 VDC 

5.3. 1.2 STEP ANGLE 


//f- 


check 


^ check 

— — check 
C //z /<?~ i 


check 

check 



(_ ^ oz-in 
- Detent torque in 1.1* 
Stall torque oz-in 

f DTK] ^ u/ 


Motor lead #l(+22 VDO to motor lead #3 CRTN) cw rotation 

7.5 +/- 0.75 
degrees 


SIZE 

CAGE CODE 

A 

88379 

SCALE 
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&00 2 


Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 

degrees 


5. 3.1. 3 ENCODER POSITION 1 AND OUTPUT VOLTAQE 
Encoder position 1 is according to Table 1 


^ check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC^oin 
5.0 VDC max /_ check 


5.0 VDC max 

5.3. 1.4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 


5.3.2 RANDOM VIBRATION 
Date(s) performed 

Visual Inspection 

5.3.2. 1 STALL TORQUE 

S oz-in minimum at 22 VDC 

5. 3. 2. 2 STEP ANGLE 


check 


aa aioo* mas f/ast eettvweb 4ut/if 


/S,f oz-in 

- Detent torque in 1.1* 2* -S' 
Stall torque /^' O oz-in 


Motor lead #l(+2? VDC) to motor lead #3 (RTN) cw rotation _ 

7.5 +/- 0.75 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation 

7.5 +/-0.75 

degrees 


SIZE 

CAGE CODE 

A 

88379 

SCALE 

j REV. 


ATP MOW bS 



IfcSCO. HICKSVIILE, N. Y.-OGILVIE 075900 
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5.3.2. 3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VD£ min 
S. n unr. ma* ^ cl 


5.0 VDC max 

5. 3. 2. 4 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 
5.3.3 MECHANICAL SHOCK 

Date(s) performed G ^ /r?7 (fS 

Visual Inspection ^ - 

5.3. 3.1 STALL TORQUE 

6 oz-ir minimum at 22 VDC [_£" oz 


check 


& oz-in ^ 
Detent torque in. 1.1* ? 0 


e; r) o ■*> 


STEP ANGLE 


Stall torque (_ oz-in 


Motor l^ad #l<+22 VDC) to motor lead #3 (RTN) cw rotation 

7.5 +/- 0.75 
degrees / 

/ 

Motor lead 42 (+22 VDC) to motor lead #4 (RTN) cw rotation ^ 

7.5 +/- 0.75 / 

degrees _ 


5. 3. 3. 3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VD£ min 
5.0 VDC max check 


SIZE 

A 

CAGE CODE 

88379 

| SCALE 

REV 


ATP 2.oo , t < i bJ 

S I »«T JZ 
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5. 3.3.4 ENCODER POSITION VERIFICATION 


Encoder position 2 through 12 is according to Table 1 


check 


5. 3. 3. 5 


100 VRMS between 1,3 and 2,4 


100 VRMS between 1,3 and housing 


100 VRMS between 2,4 and housing 


5.4 FINAL FUNCTIONAL TEST C/lt/tf 


5.4.1 TORQUE AND OPERATING POINT 


microamps 

100 microamps max leakage 

( microamps 

100 microamps max leakage 

22 microamps 

100 microamps max leakage 

-^2 ^ tMkr 


5.4. 1.1 DETENT TORQUE 

Cogging through th ree detent positions 0.25 oz-in min 

1. 2. 5 '-'-in. 

2. /. £_ wz-in. 

3. 2. C oz-in. 


— __ 

O(o.2i 


5.4. 1.2 OPERATING TORQUE 

Motor rotates 6 RPM min when 4.8 pps at VDC to VDC is applied 
with 5.5 oz-in load. ./ r- c^(M^ 


i.4.1.3 STALL TORQUE 


6 or- in minimum at VDC 


Otp.l&A) 


II.Q oz-in — 2 S £ Jf v U f 

- Detent torque in 1.1* . 

Stal 1 torqu. JL£ oz-in 06 «• * 


SIZE CAGE CODE ^ A ^ 

A 88379 ATP ^ 


"rev! & I SHEET 
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5.4.2 MOTOR ELECTRICAL CHARACTERISTICS 
5. 4.2.1 STEP ANGLE 

Motor lead #1022 VDC) to motor lead #3 (RTN) cw rotation 1 

7.5 +/- 0.75 
degrees 

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation \/ 

7.5 +/-0.75 
degrees 


5. 4. 2. 2 WINDING RESISTANCE AT 20 DE6 
Room ambient temperature 
Resistance between wires 1 and 3 


deg C 

$ i- ^ ohms 

« C H ' 4 


Resistance calculated for 20 degrees C O'" ohms 

77,6 ohms minimum 


Resistance between wires 2 and 4 


j^£_oh»s 
>es C 


Resistance calculated for 20 degrees C /ty ohms 

77.6 ohms minimum 

5. 4. 2. 3 WINDING INDUCTANCE 

Inductance between wires 1 and 3 / ^-^ mH 

Inductance between wires 2 and 4 / 1>'7 mH 
These values are for reference only. 




Ci>- U if 
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A 
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS 
5. 4. 3.1 ENCODER POSITION 1 AND QUTFUT VOLTAGE 
Encoder position 1 is according to Table 1 


check 


Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min 
5.0 VDC max SS check 

5.4. 3. 2 ENCODER POSITION VERIFICATION 

Encoder position 2 through 12 is according to Table 1 )/_ 

5.4.4 RADIAL DEFLECTION 


9.0 +/- 0.1 lb force applied on the shaft in 
accordance with MSFC drawing SXI-201, Proof Load 
Di agr am 


0<o. 2i. 


check 


< 9 , 00 / 3 inches 

0.0015 inches max 
I 0 J (a)/o 


SIZE 

CAGE CODE 

A 
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SCALE 
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EAST-WEST TECHNOLOGY CORP. 
119 Cabot Street 
West Babylon, NY 11704 
(516) 420 0530 • Fax (516) 420 8067 



LETTER OF CERTIFICATION 

Prepared For: 

AEROFLEX LABORATORIES, INCORPORATED 
35 South Service Road 
Plainview, New York 11803 


This is to certify that items listed herein were subjected to Random Vibration, Sine 
Vibration, and Pyroshock testing In accordance with the Aeroflex Laboratories 
Acceptance Test Procedure 20049, Revision B, as required by the referenced Purchase 
Orders. The test items were subjected to all of the tests in each of the 3 orthogonal 
axes. 


Test Results: 

No damage or deterioration of the test items was noted during 
or upon completion of the referenced testing. 

Test Specimens: 

Motor/Encoder Assembly - 16187, Serial number 0003 
(Subjected to Random Vibration only) 


Motor/Encoder Assembly - 16187, Serial number 0002 
(subjected to all tests) 


Motor/Encoder Assembly - 16187 Test Fixture (subjected to 
Survey only using Random Vibration profile) 

EWT Job No.: 8363/8286 

Certificate No.: 8363.CRT 

Purchase Order No.: 10901 and 99S93 Certificate File No.: 8363.CRT Disk 143 

Test Completion Date: 

26 June 1995 Certificate Issue Date: 19 July 1995 


.R. Borrelli, Quality Assurance Manager 
EAST-WEST TECHNOLOGY 



Certificate No. 7553-99 




DRAWINGS REQUIRED 


S/Vl-e" 


USED ON 


DESC: STEPPER/MOTOR ENCODER 


J ESD SENSITIVE 
(PROCEDURES REQUIRED) SPECIFICATIONS REQUIRED! 


DATE DUE 


ASSOCIATED PART LIST AND REVISION 


16187 

f Revtfl 
Rev: 

ATP20048 /?Y.vt'JC 
Rev: 


KS i . 

Rev: 

p a u. 

Pv2/t 

Rev: 

Pfl V * 


Rev: 

r.S i • 

Rev: 


PART NO 


lop.ii 

( 

DESCRIPTION 

ACCEPTED 

REJECTED 

1 

i 

5 

Inspect Mechanical Per 16187 

r 

O 

2 

0 

Test Per ATP20049 

/ 

0 

2 

5 

Inspect ARI 

/ 

O 

3 

5 

Government Source Inspection 

j 

0 

4 

0 

! Stock. Pack And Ship Per NHB6000.ID 

U - - - J 


- 


REWORK/REPAIR: It) 


APPROVAL SIGNATURE 


AEROFLEX LABORATORIES INC. 
ECN 


INSPECT: 4) 


OT-16187 
DATE: 6/07/S4" 


























SWcc- 


^ 0,: /3/ L /0 - o/c ^ 

USED ON: 

DATE ISSUED: >-// 

DATE DUE: 

P/N: 16187 g 

OESC: STEPPER/MOTOR ENCODER 

PLANNER: ^ 

ASSOCIATED PART LIST AND REVISION 

QTY: / 1 REV: 

S/N: 0 #^ 

ESD SENSITIVE: 

YES, Class |Ho 

PL16187 REV. B 

DRAWINGS REQUIRED 

PROCEDURES REQUIRED 

SPECIFICATIONS REQUIRED 

PART NO 

Unit QTY 

TotalQTY 

DATE 

SHORT 

16187 4 RevJf 

^ Rev: 
Rev: 
Rev: 
Rev: 
Rev: 

A TP 2004 9 Re v Jr 

^ Revf 
Rev: 
Rev; 
Rev; 
Rev; 

NHB6000. ID 
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OP.I 

DESCRIPTION 

ACCEPTED 

REJECTED 

DATE , 

L-l J-l 


15 

Inspect Mechanical Per 16187 

1 

o 


20 

Test Per ATP20049 

/ 

0 

hkok 


25 

Inspect ARY 

/ 

O 


ttri . 

35 

Government Source Inspection 

/ 

d 


^3— 

40 

Stock. Pack And Ship Per NHB6000.ID 














REWORK/REPAIR: 

1) 

APPROVAL SIGNATURE 

DATE 

— f—f — 

AEROfLEY LABORATORIES INC. 

2) 



ECNI: 

ENG: 

3) 



, NF6: 

QA: 

i 1 

INSPECT: 

4) 



0T-I6187 |REV:A 

5) 

“*T — j 


DATE: 6/07/94 | SHEET: 1 




DATE DUE 


ASSOCIATED PART LIST AND REVISION 


/ [REV: fc i|S/N: /poo ^ [~ ESD SENSITIVE: 

DRAMINSS REQUIRED TpROCEDURES REQUIREdIsPECIFICATIONS REQUIRED 


200-88 

532-2 


Rev 



BRB 

REV^^I 

PART NO 

Unit QTV 

TotalQTY 

0ATE 

SHORT 
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M DESCRIPTION 


10 CAUTION: Alt ASSEMBLY OPERATIONS SHALL BE PERFORMED IN A CLASS 100 ENVIRONMENT 
Assemble 303-216 Board Assembly And Bond Temperature Sensor Per 200-09 


20 Assemble And Aligne Stator f Rotor And Enconder Per 200-89 Note 5. 


Government Source Inspection 


Complete Assembly Per 200-89 And Bond Stator To Housing 


Functional Test Per ATP-20049 


Inspect For 10 And 20 Per HIL-5TD-454 Reg. 9 And 200-09 


Stake All Fasteners Per NHB 5300.4 (3J) 


Inspect Visually For Operation 140 


Hire Per 532-2 By NHB5300.4C3A-2) Certified Operator 


60 Functional Test 


Inspect ARK By Certified Inspector Per 200-89 And NHB 5300.4 t.3A-2) 


Inspect bbl 


Mark Per 200-09 


Pot Lead Wires And Close Unit Per 200-89 


ACCEPTED REJECTED DATE 


_z_ 

/ 


WR- 




110 CAUTION: All Operations After Vacuui Bake To Be Performed Per 200-88 Note 3 


120 Stock. To NHA 16187, For ATP-20048 And Final Inspections 




AER0FLE1 LABORATORIES INC. 


ECN# 


NF6: | 6A: 

Zl iy. 0T ' 200 ^_ _ 3 * EV: 

L'A it: 8/01/84 T SHEET: 1 
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P/N: 200-89 


QTY: / 


DRAWINGS REQUIRED 


i L-f C- 


USED ON: 16187 


DESC: HOTOR/ENCODER ASSY 



ESD SENSITIVE: YES, Class .. 


PART NO 


200-89 

532-2 


Re 

Re 

Re 

Re 


Rev 

Rev 


PROCEDURES REQUIRED 



SPECIFICATIONS REQUIRED 

5-294-0 ^ Rev DC 

5-297-0 Rev: B 

5-298-0 Rev: B 

ATP20049 /fRevyC 
Rev: 
Rev: 

FED-STD-209 
NHB 5300.4 (3J) 
HIL-STD-454 REQ. 9 
NHB 5300.4 43A-2) 


DESCRIPTION 



10 CAUTION: ALL ASSEMBLY OPERATIONS SHALL BE PERFORMED IN A CLASS 100 ENVIRONMENT 
Assemble 303-216 Board Assembly And Bond Teiperature Sensor Per 200-89 

20 Assemble And Aligne Stator, Rotor And Enconder Per 200-89 Note 5. 


Governaent Source Inspection 


Coaplete Asseably Per 200-89 And Bond Stator To Housing 


30 Functional Test Per ATP-20049 

35 Inspect For 10 And 20 Per HlL-STD-454 Reg. 9 And 200-89 


40 Stake All Fasteners Per NHB 5300.4 (3J) 


Inspect Visually For Operation #40 


Hire Per 532-2 By NHB5300.4I3A-2) Certified Operator 


Functional Test 


Inspect ART By Certified Inspector Per 200-89 And NHB 5300.4 (3A-2) 


75 Inspect GSI 

80 Hark Per 200-89 _ 


Pot Lead Wires And Close Unit Per 200-89 


100 Vacuua Bake And Handle Per 5-29B-0 / , _ 

Tiae In: Date In: 37 ^ *7*9 * 

w- ■ n _ rt l . r j 


DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


PL200-89 REV^-K} 


Unit QTY TotalQTY 



ACCEPTED 

REJECTED 

DATE 

BY 


Tiae Out: // o-^rru Out^ ?_J 

110 CAUTION: All Operations After Vacuua Bake To Be Perforaed Per 200-89 Note 3. 


115 Inspect 


120 Stock. To NHA 16187, For ATP-20049 And Final Inspections 




REWORK/REPAIR: 

li» . - 1 


2) 


3) 

INSPECT: 

4) 


|5) 

I 



AEROFLET LABORATORIES INC. 


ECNt: 


HF6: 


0T-200-89 


















































- ,ah iJCWo ^ 


P/N:2W-89 


USED ON: 161B7 


DESC: NOTOR/ENCODER ASSY 


fiS/N: 0O0>> 


REPAIR TRAVELER 


DATE ISSUED: 


PLANNER: 


DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


REV. 


DRAWINGS REQUIRED PROCEDURES REQUIRED SPECIFICATIONS REQUIRED PART NO Unit QTY TotalQTY DATE SHORT 




I DESCRIPTION 

CPUTIGN- oil Operations In The Rework Procedure Are Subject To The Saie Controls 
(«pp>S) On h Roquireients For Contamination Control, find Diientional Integrity, That 
Were lepleeented In The ftsseebly Of The Unit. 


PURPOSE: To Successfully Disasseible The Unit In Such fi Controled Wanner, That 
Requires Winiiui Intrusion, find Replace The Rotor ftssy 400-29-6 find Bearings 403-1-7. 
(Both Components fire Suspected Daeaged Due To Retaining Ring Vibration Failure). 



10 Reiove Itei 12 (4Pcs NS51957-3) Fros Cover/Housing Assy* 


20l Carefully Resove Cover 301-61 By Starting On Opposite Side W/Rspt. To The Lead Wire 
I Hold Leadwire Gently But Finly Against The Housing find Gently Peel The Wires Away 
I py»n* Thp Cover* 


201 Pnjnyg T^o Cover* 




Inspect The Unit For ftny Visible Daiage. 


A0« Reaove "(he Nuts Holding Power Board 1B56B-21776 find Carefully Reiove Power Board Away 
| Froi The Center 0* The Unit. 


REJECTED 

DATE 

BY 








5 /V* 




- 

*/»*!% 

l 

i 

0> 

4 hr 

m 

- 







s'™'™' h?<fr Mce OOlU 

2) 

3) 


INSPECT: 4) 
5) 


APPROVAL SIGNATURE DATE 


DES 


NFS: 


AER0FLE1 LABORATORIES INC. 




OT-290-89 

REV: 

DATE: 

9€ET: 

: 1 

















































REPP I R TRAVELER 



USED ON: 16187 


DESC: NOTOR/ENCODER PSSY 


DATE ISSUED: 


PLANER: 


DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


ESD SENSITIVE: YES, Class _ No 


DRAHINSS REQUIRED PROCEDURES REQUIRED SPECIFICATIONS REQUIRED PART NO 


Unit QTY 7 



Ssci^s Power Board Pijairst Pry Novsiert} Prd Pvoid Hardline To Niricize Contact 
Probleis . 


Inspect For Visual Daiage. 


TotalBTY DATE SHORT 



70 Reiove (APcs NS51957-4) Screws Holding Plats 190EB-21S70 To The Housing Prd Carefully 
Rsiove The "ENTIRE ENCODER PSSEMBLY 1 Pros Unit. 


Inspect Encoder Pssy For Pry Visible Daeags. 








■jfa 


REWORK/REPAIR: 1 1 ' 


AEROFLEX LABORATORIES INC. 


5) 


SKET: 2 



















































liJSED n^ : i£i07 



P/V:EW-B9 

DESC: NOTDR/ENCODER ASSY 

QTy ; j 

REV: A 

S/N: 


REPAIR TPQUn rp 

J DATE ISSUED: 


PLANNER: 


'DATE DUE: 


ASSOCIATED °ART LIST AND REVISION 


DRAWINGS REQUIRED 'PROCEDURES REQUIRED 'SPECIFICATIONS REQUIRED' PART NO ujn i t QTY'TotalQTY' DATE 1 SHORT 



DESCRIPTION 


l(wj C . . s 9 n Arc Peso ve Bearing Retainer Wnfc k 07~»4B And 607~*AS, 


ACCEPTED [REJECTED' DATE 


/ - 


UP Clean 


115 Inspect ARX 


125* Irsec^ o#jv9 vin j on ^ 


Store For ReHJse. 


125 BEARING REMOVAL: 

CAUTION: Prior Tc Reicver.ij Bearinjs Or Rotor Asseebly Froi The Unit The Stator 
WJ9T BE ISOLATED F ros The Rotor!. 

1 Tn Accosplish The Isolation Use A Piece 0 f .018 X 5/B X S.25 B Nylar Shii And Insert 
It Inte The Gap Between The Stater And Rotor. 


( J 0 

0 





REWORK/REPAIR: 

1) 


2) 


3) 

INSPECT: 

4) 


5) 


APPROVAL SIGNATURE DATE 


DES: 


!F5: 


ENG: 


AEROFLEX LABORATORIES INC. 



0T-2W-8S 

REV: 

DATE: 

SHEET: 

: 3 











































































m '_/36 ( /jj -J/ c b 

USED ON: 16187 

DATE ISSUED: v/ ( 

DATE DUE: 

P/N: 200-8S 

DESC: HQTOR/ENCODER ASSY 

PLANNER: ^ 


ASSOCIATED PART LIST AND REVISION 

L: , fsEV:i 

S/N: ^C'O 3 

ESD SENSITIVE: 

YES, Cl ass __ No 

PL200-89 REV >6^ 

DPAUENSS REQUIRED 

PROCEDURES REQUIRED 

SPECIFICATIONS REQUIRED 

PART NO 

Unit QTY 

TotalQTY 

OATE 

SHORT 

200-89 Pev>#- 

532-2 Rev# 

Rev: 
Rev: 
Rev: 
Rev: 

5-294-0 j^Rev^C 
5-297-0 Rev:B 

5-298-0 Rev : B 

ATP20049 S Rev# 
Rev: 
Rev: 

FED-STD-209 
NHB 5300.4 (3J) 
NIl-STD-454 REQ. 9 
NHB 5300.4 I.3A-2) 



































L 


OP. # 

DESCRIPTION 

ACCEPTE0 

REJECTED 

DATE 

BY 

10 

CAUTION: ALL ASSEMBLY OPERATIONS SHALL BE PERFORMED IN A CLASS 100 ENVIRONMENT 
Assemble 303-216 Board Asseibly And Bond Teiperature Sensor Per 200-89 

/ 

- 


n . 

20 

Assemble And Aligne Stator, Rotor And Enconder Per 200-89 Note 5. 

/ 

— 

bfal 


25 

Sovernient Source Inspection 

\M 6 




27 

Complete Assenbly Per 200-09 And Bond Stator To Housing 

_Y . _ 




30 

Functional Test Per ATP-20049 

/ 

— 


C$4 

35 

Inspect For 10 And 20 Per HIl-STB-454 Req. 9 And 200-83 

i 

O 

lj 

m 

40 

Stake All Fasteners Per NHB 5300.4 (3J) 

i 

D 



45 

Inspect Visually For Operation 140 

1 

o 

v 


50 

Wire Per 532-2 By NHB5300.4 (3A-2) Certified Operator 

/ 




60 

Functional Test 

r \ 

- 



65 

Inspect AR* By Certified Inspector Per 200-89 And NHB 5300.4 (3A-2) 

f j 

- 



75 

Inspect SSI 

_c \ 


3h/?r 

jy.ftr i 

60 

Hart Per 200-89 

, 


.Ti-Yr 

k 

l^‘ 

30 

Pot Lead Wires And Close Unit Per 200-89 

/ j 


dM- 


100 

Vacuui Bake And Handle Per 5-298-0 
Tne In: ^ Date In: 

Ti«e Out: \ Date Out: -/. - 

” v. »i y ' > / } * 

/ _i 


tl'Mn 



110 

CAUTION: All Operations After Vacuui Bake To Be Per toned Per 20U-89 Note 3. 




kTN-l 

115 

Inspect 

l -\ 

- 

5 i4k 

■44J 

120 

Stock. To NHA 16187, For ATP-20049 And Final Inspections 

; 



T 

l i 

L - 

i 






REWORK /REPAIR: 

1) 

C ; AP|g)ML SIGNAJilfc^ 

DATE 

AERQFLEX LABORATORIES INC. 


2) 



ECNt: 

EN8: 


3) 


*/'/?£ 

HF6: 

QA: 

INSPECT: 

4) 



0T-200-89 

[rEV:B 

i i 

[5i 

1 


y-z-ry 

OAtE: 9/01/94 1 SHEET: 1 1 

i _ J 


USED ON: 200-89 


DESC: STATOR ASST 


REV: A S/N: 


DRAWINGS REQUIRED 


500-29-9 



Re 


Re 


Re 


Re 


Re 


Is ESD SENSITIVE: YES, Class __ 


PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 


B NHB 5300.4C3A-2) 

A NHB 5300.4 (3A-2) 
B FED-STD-209 
B ATP-20049 
C 

Rev: 


DESCRIPTION 


DATE DUE 


ASSOCIATED PART LIST ANO REVISION 


PL500-29-9 REV. B 



Unit QTY 

Total QTY 

DATE 

SHORT 



OP. I 


10| Hind Per 500-29-9 


20 Clean Coils Per 5-130-0 


30 Clean Core Per 5-128-0 


35 Inspect 


40 Insert Per 500-29-9 


501 Connect And Finish By Certified Operator ONLY 


55 Inspect ARI By Certified Inspector ONLY 


57 Government Source Inspection 


60 Coaplete. Finishing And Fori Per 500-29-9 Note 7 


80l Impregnate Per 500-29-9 Note 9 / 


90 Check Per 500-29-9 Note 10 


100| Clean Per 5-129-0 

i 


105 Inspect 


110 Vacuui Bake And Handle Per 5-296-0 
Tiie In: M Date In: 

Tiie Out: Date Out: 


120 CAUTION: All Operations After Vacuui Bake To Be Perforied Per 500-29-9 Note 14. 


125 Inspect Per 500-29-9 And HIL-STD-454 Req. 9 


127 Governaent Source Inspection 


130 Stock Per 500-29-9 Note 14. 



liUnl 

eiyj 



iMG-ai 




Bn 

mum 
M'S 




II 


REHORK/REPAIR: 1) 
2 ) 
3) 


INSPECT: 4) 



AER0FLEI LABORATORIES INC. 

ECNt: 

ENG: 

NFS: 

QA: 

QT-500-29-9 

REV: A 


MTE: 6/07/94 I SHEET: 


























































m ''/3/VO~DL0 3 USED 


P/H: 500-29-9 


QTY: i REV: a|s/N: 

DRAWINGS REQUIRED |pf 


USED ON: 200-83 


DESC: STATOR ASSY 


DATE ISSUED: 


ESD SENSITIVE: YES, Class „ 



PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 


B NHB 5300. 4(3A-2) 

A NHB 5300.4 (3A-2) 
8 FED-STD-209 
B ATP-20049 
5-071-0 Rev:C 


DESCRIPTION 



DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


PL500-23-3 REV. B 


Unit QTY 

TotalQTY 

DATE 

SHORT 


Wind Per 500-29-3 


Clean Coils Per 5-130-0 


Clean Core Per 5-128-0 


Inspect 


Insert Per 500-29-9 


Connect And Finish By Certified Operator ONLY 


Inspect ART By Certified Inspector ONLY 


Sovernaent Source Inspection 


Coaplete- Finishing And Fora Per 500-29-9 Note 7 


Check Per 500-29-9 Note 8 £/00/*4 J+& > /CO 


lapregnate Per 500-29-9 Note 9 


Check Per 500-29-9 Note 10 


Clean Per 5-129-0 


Inspect 


Vacuua Bake And Handle Per 5-29S-0 , / 

Tiae In: t Date In: 

Tiae Out: <#i C rO Date Out: 9 jcj 


CAUTION: All Operations After Vacuua Bake To Be Perforaed Per 500-29-9 Note 14. 


Inspect Per 500-29-9 And HIL-STD-454 Reg. 9 


Cover naent Source Inspection 


Stock Per 500-29-9 Note 14. 



mssm 



REWORK/REPAIR: 

1 ) 


2 ) 

3) 


AEROFLET LABORATORIES INC. 




INSPECT: 4) 

w 


L 




OATE: 6/07/94 | SHEET 






















































P/N: 21664 


USED ON: 


DESC: P.W. Board Encoder 


PLANNER: 


ESD SENSITIVE: YES, Class „ 


DRAWINGS REQUIRED 



PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 


B NHB5300. 4(3A-2) 
A NHB5300.4(3J) 
21785 


DESCRIPTION 


10| Nark P.C. Board Per 21664 Note 6 


20 Install Terminals Per Note 4 


25 Inspect For Above Operations 


30 j Install And Solder Components Per NHB5300.4I3A-2) By Certified Operator ONLY 


35 Inspect Per NHB5300. 4(3A-2) By Certified Inspector ONLY 


Functional Test Per 21785 je j * iiofsi 


45 Inspect ARX 


55 6overnnent Source Inspection 


60 Bond Shields Per 21664 And Cure 


65 Inspect 


70 Clean Per NHB5300.4I3A-2) 


80 Nask Per 21664 


90 Conformal Coat Per 21664 


100 Unmask P.C Board 


105 Inspect 


110 Vacuum BakeAnd Handle Per 5-296-0 / / . 
Time In: Date In: rf '*/?* 


PART NO 


DATE DUE 


ASSOCIATED PART LIST AND REVISION 


PL21664 REV./A> 


Unit QTY TotalQTY DATE SHORT 



0 0 
0 


Ti«e Ins 6 ***- 
Time Out: //c*»u 


irate an* j j / r 

Date Out: 


115 Inspect 


C^- 1 — 03^ 

cQ-i-°37 

e a-)-o3% 

REWORK/REPAIR: | 1) 










II ,ol 


OATE 

BY 


HP 

WBSk 

IMM! 

WKk 



APPROVAL SIGNATURE DATE 


AER0FLEX LABORATORIES INC. 
























































P/N: 21664 


QTY: / 


DRAWINGS REQUIRED 


USED ON: 


DESC: P.W. Board Encoder 


| DATE ISSUED: ^>/ r 


PLANNER: ^ 


BSil 

/N: 0002 . 

ESD SENSITIVE: 

YES, Cl ass 


[PROCEDURES REQUIREDlSPECIFICATIONS REQUIRED! PART NO 


9 NHB5300.4I3A-2) 
A NHB5300.4(3J) 
21785 



DESCRIPTION 


10 Hark P.C. Board Per 21664 Note 6 


20 Install Terminals Per Note 4 


25 Inspect For Above Operations 


30 Install And Solder Components Per NHB5300. 4(3A-2) By Certified Operator ONLY 


35 Inspect Per NHB5300. 4C3A-2) By Certified Inspector ONLY 


40 Functional Test Per 21785 /$( : / ? wv 

£j t dl z ijQju 

45 Inspect ARY 


55 Government Source Inspection 


60 Bond Shields Per 21664 And Cure 


65 Inspect 


70 Clean Per NHB5300.4(3A-2) 


80 Hask Per 21664 


90 Conformal Coat Per 21664 


100 Unmask P.C Board 


105 Inspect 


110 Vacuum Bake And Handle Per 5-296-0 / 

Time In: Date In:</*f/>i' 

Time Out: Oate Out: i/n/fr 


115 Inspect 


120 Stock. To NHA ~ 


S//0 

C £-/ 2_ 

ce- iroyo 

c a - 3 




DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


PL21664 REV.^ 


Unit QTY Total QTY OATE SHORT 



ACCEPTED REJECTED DATE BY 



REWORK/ REPAIR: 

1) 


2) 


CO 

1 

j 

INSPECT: 

4) 


l5) 



AEROFLEI LABORATORIES INC. 


ECNt 


NFS: 


OT-21664 


DATE: 6/24/94 I SHEET; 






































































J0,: /36</o - o/o 2 — 


P/K: 21774 


DRAW I NbS REQUIRED 


YES, Class __ 


PART NO 



USED ON: 


DE5C: LED Board Assy 


S/N: OOO^L 


PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 


NH85300. 4 (3A-2) 

NHB5300.4(3J) 

21786 


DESCRIPTION 


20 I Install And Solder Coaponents Per NHB5300. 4C3A-2) By Certified Operator ONLY 


25 Inspect Per NHB5300. 4(3A-2) By Certified Inspector ONLY 


30 -fun ctional Tost Per 21706 ,Aj ; A , 7 e*7 fif&opmcd 4~ AUy Lpi/cL 

t cir ? n fit - - ~ - -- 


35 Inspect ARX 


45 Sovernaent Source Inspection 


50 Bond Shield Per 21774 And Cure 


55 Inspect 


60 Clean Per NHB5300.4(3A-2) 


70 Nask Per 21774 


SOI Conforaal Coat Per 21774 


Unaask P.C Board 


Inspect 


100 Vacuua Bake And Handle Per 5-296-0 

Tiae In: Date In: t/tx/ir 

Tiae Out: i/ctsrrj Date Out: j/gj/fg 0 


105 Inspect 


DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


PL21664 REV^%2^ 


Unit QTY TotalQTY DATE SHORT 



ACCEPTEO REJECTED DATE 


%-(S - fY 



"in. 

(fry 

t S 

iL-fa 

j/dk. 

I 

c is 



110| Stock. To NHA 

y/A/., 

OS | -141 

DSi - 0 

OS'* - ^ P 

OSA - i«7 
OSS -«•/ 








AEROFLEI LABORATORIES INC. 

ECNt: 

EN6: 

HF6s 

QA: 


DATE: 6/24/94 I SHEET 























































JQi; / 36 i/o -0/03 


P/N: 21774 


9TY: / 


DRAWINGS REQUIRE 


21664 7Z 


USED ON: 


DESC: LED Board Assy 


S/N: ®o 


PROCEDURES REQU I RED ! SPEC I F ICAT I ONS REQUIRED 


NHB5300 . 4 ( 3A-2 ) 

NHB5300.4(3J) 

21786 


DATE ISSUED: g 

DATE DUE: 

WmBSSKKKM 

ASSOCIATED PART LIST AND REVISION 

ESD SENSITIVE: 

BK1 

PL21664 REV^Jr^ 


PART NO 


Unit QTYlTotalQTYl DATE | SHORT 



DESCRIPTION 


Nark P.C. Board Per 21774 Note 5 


Install And Solder Components Per NHB5300. 4(3A-2) By Certified Operator ONLY 


Inspect Per NH85300. 4C3A-2) By Certified Inspector ONLY 


Je\i ffefwm at aw ia/?l 


Inspect ARY 


Government Source Inspection 


Bond Shield Per 21774 And Cure 


Inspect 


Clean Per NHB5300.4(3A-2) 


Hask Per 21774 


Conformal Coat Per 21774 


Unaask P.C Board 


Inspect 


Vacuua Bake And Handle Per 5-296-0 
Tiae In: Date In: 

Tiae Out: //at -rrj Date Out: ,/*,/?? 


Inspect 


Stock. To NHA 


5/U 

2 . 34 " 

J)S 3 — 

J? SV—q3Z> 


ACCEPTED REJECTED DATE 






|fHl 

SUBAl 






























































JOI: /3t</o-c>/t' 7 — IUSEDON 


|P/N:303-216 OESC: PW ASSY TEMP TDCR FLTR 


DRAWINGS REQUIRED 


303-216 


REV: 8 S/N: QOO'Z 


PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 

NHB5300.4I3A-2) 
ATP-20049 


DATE ISSUED 


PLANNER 


ESD SENSITIVE: YES, Class „ 


PART NO 


DATE DUE 


ASSOCIATED PART LIST AND REVISION 


PL303-216 REV./ 


Unit QTY TotalQTY OATE 


_L 


DESCRIPTION 


10 Nark P.C. Board Per 303-216 Note 7 

20 Install And Solder Cotponents Exept Cl Per 303-216 And NHB5300. 4 (3A-2) By Certified 
Operator. NOTE: ITI Of Cotponents Nust Be Recorded On Traveler. 

25 Inspect ART By NHB5300. 4 (3A-2) Certified Inspector 


30 Install And Solder Cl By Certified Operator. Hark The + Lead Of The Twisted Pair 


Inspect ART By Certified Operator 


Functional Test Per ATP-20049 


Clean Per NHB5300. 4 (3A-2) 


Inspect ART 


Sovernaent Source Inspection 


70 Hask ESD Per 303-216 


80 Conforaal Coat Per 303-216 Note 6 


90 Unaask ESD 


95 Inspect ART 




DATE 

BY 


tr 



j2_ 



110 CAUTION: All Operations After Vacuua Bake To Be Perforaed Per 500-29-9 Note 14. 


115 Inspect 

120 it oc k TTo NHA 200-89 


Prt* S//l/ lA-O'Z O 


REWORK/REPAIR: 

1 ) 

APPROVAL SIGNATURE 

y y 

DATE 

AEROFLET LABI 

1RAT0RIES INC. 


2 ) 



ECNI: 

ENG: 


3) 


} - - ' 

, ■ - > ✓ 

- HF 6 : 

QA: 

L-, i — 

INSPECT: 

4) 



”0T-3O3-216 

]REV:A 

T — 


5) 



DATE: 6/20/94 | SHEET: i 








































P/N:303-216 


DESC: PH ASSY TEMP XDCR FITR 


REV: BlS/N: 000~}> 


DATE ISSUED 


PLANNER 





RAHIN6S REQUIRED 



PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 


NHB5300. 4 (3A-2) 
ATP-20049 


DATE DUE 


ASSOCIATED PART LIST AND REVISION 


PL303-216 REV..,*2 


Unit QTY | TotalQTY I OATE SHORT 




DESCRIPTION 


ACCEPTED REJECTED DATE 


Mark P.C. Board Per 303-216 Note 7 



Install And Solder Opponents Exept Cl Per 303-216 And NHB5300. 4 C3A-2) By Certified 
Operator. NOTE: IT# Of Components Must Be Recorded On Traveler. | 

Inspect ARK By NHB5300. 4 C3A-2) Certified Inspector J 

Install And Solder Cl By Certified Operator. Hark The + Lead Of The Twisted Pair j 

Inspect ARK By Certified Operator 


Functional Test Per ATP-20049 


Clean Per NHB5300. 4C3A-2) 


Inspect ARK 


Government Source Inspection 


Mask ESD Per 303-216 


Conformal Coat Per 303-216 Note 6 


Unmask ESD 


Inspect ARK 


Vacuum Bake And Handle Per 5-296-0 
Time In: Sa^ru. Date In: 

Time Out: // asrn Date Out: •/*•/**■ 





















































J0,: /2>6 ( /o 

0/0 

P/N.-400-29-6 


8TY: / 

mmr, 

DRAWINGS REQUIRED 

400-29-6 

Rev: 

Rev: 

Rev: 

Rev: 

Rev: 

Rev: 


USED 


OESC: ROTOR ASSEMBLY 


/Ns OOOZ 


PLANNER: ^ 


ESD SENSITIVE: YES, Class 


DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


PL400-29-6 REV^c 


PROCEDURES REQUIRED 

SPECIFICATIONS REQUIRED 

PART 

EH 


Unit QTY 

TotalQTY 

DATE 

SHORT 


MIL-STD-454 RED. 9 
FED-STD-209 


OP. I 


10 Clean Rotor Hub Per 5-284-0 


DESCRIPTION 


ACCEPTED REJECTED DATE 




20 Vacuua Bake Rotor Hub Per Note 7 Of 400-29-6 
Tiie In: $■'- crO Date In: "7 /(nf 
Tiae Out: •©-£> Date Out: 7 // 


30 Bond Magnets To Rotor Hub Per 400-29-6 Note 4 And 5-285-0 


35 Inspect Per 400-29-6 And HIL-STD-454 Req. 9 


40 Coat Rotor Per 400-29-6 Note 6 And 960-251 


50 Vacuua Bake And Handle Per 5-296-0 . < 

Tiae In: %\orO Date In: 

Tiae Out: Date Out: 


60 CAUTION: All Operations After Vacuua Bake To Be Perforaed Per 500-29-9 Note 14. 


65 Inspect 


751 Governaent Source Inspection 


80 Stock. To NHA 16187 


m 




iwwwmwmrMmrmm 

I muWlm 1 


REWORK/REPAIR: 

1) 


2) 


3) 

INSPECT: 

4) 


5) 


mm\ 

wsn\ 


AEROFLEX LABORATORIES INC. 


ENG: 


HFG: 


0T-40O-29-6 































































P/N:400-29-6 


OTY: / 


BRAKINGS REQUIRED 


400-29-6 


USED ON: 


DESC: ROTOR ASSEMBLY 


DATE ISSUED: 



PLANNER: 


S/N: 0 OOTj ESD SENSITIVE: YES, Class 


PROCEDURES REQUIRED { SPECIFICATIONS REQUIRED 


. 9 


ASSOCIATED PART LIST AND REVISION 


PL400-29-6 REV^CC- 


Unit QTY 

TotalQTY 

DATE 

SHORT 



OP.I 


10) Clean Rotor Hub Per 5-284-0 


DESCRIPTION 


ACCEPTED REJECTED DATE BY 


20 Vacuua Bake Rotor Hub Per Note 7 Of 400-29-6 
Tine In: 4" ct> Date In: 7/frfo 
Tine Out: <$:oc> Date Out: 7 /|<{| ^ 


301 Bond Magnets To Rotor Hub Per 400-29-6 Note 4 And 5-285-0 


35 Inspect Per 400-29-6 And HIL-STD-454 Reg. 9 


40 Coat Rotor Per 400-29-6 Note 6 And 960-251 


50 Vacuun Bake And Handle Per 5-296-0 , , 

Tine In: TJcxo Date In: ?/«? / < ?4 

Tine Out: q- cso Date Out: <^4 


60 CAUTION: All Operations After Vacuun Bake To Be Perforned Per 500-29-9 Note 14. 


65 Inspect 


75 Governnent Source Inspection 


80 Stock. To NHA 16187 



J 

D 

l 

O 



REHORK/REPAIR: 1) 
2 ) 
3) 


INSPECT: 4) 



E3BSE1ECT 



AER0FLEX LABORATORIES INC. 


EN6: 


MF6: 


0T-400-29-6 


DATE: 6/07/94 I SHEET: 























































P/N: 400-29-6 


QTY: , 


DRAWINGS REQUIRED 


400-29-6 


USED ON: 


DESC: ROTOR ASSEMBLY 


/s- 


PLANNER: 


ESD SENSITIVE: YES, Class 


PROCEDURES REQUIRED SPECIFICATIONS REQUIRED 


ASSOCIATED PART LIST AND REVISION 


PL400-29-6 


REV./fTC 


Unit QTY 

TotalQTY 

DATE 

SHORT 


HIL-STD-454 REQ. 9 
FED-STD-209 



OP.I 


10 Clean Rotor Hub Per 5-284-0 


DESCRIPTION 


ACCEPTED REJECTED DATE BY 


20 Vacuua Bake Rotor Hub Per Note 7 Of 400-29-6 
Tiae In: 4 &0 Date In: "ihrft- 
Tiae Out: <? 'aO Date Out: 7 


30 Bond Hagnets To Rotor Hub Per 400-29-6 Note 4 And 5-285-0 


35 Inspect Per 400-29-6 And HIL-STD-454 Reg. 9 


40 Coat Rotor Per 400-29-6 Note 6 And 960-251 


50 Vacuua Bate And Handle Per 5-296-0 , , 

Tiae In: 7^7 Date In: # h m 

Tiae Out: Date Out: 


60 CAUTION: All Operations After Vacuua Bake To Be Perforaed Per 500-29-9 Note 14. 


651 Inspect 


75 Governaent Source Inspection 


80 Stock. To NHA 16187 



REUQRK/REPAIR: 

1 ) 


2 ) 


3) 

INSPECT: 

4) 


5) 



AEROREI LABORATORIES INC. 


ENG: 


HF 6 : 


OT-400-29-6 







































































































JBt: 


P/N : 502-29-9 


QTY: jREV 

DRAWINGS REQUIRED 


K-29-? 



SENSITIVE 


PROCEDURES REQUIRED 

960-251 

ReyA 

5-128-0 

Rev:B 

5-222-0 

Rev: A 


Rev: 


Rev: 


Rev: 


DftTE 


ASSOCIATED PART LIST AN) REVISION 


No PL502-29-9 EV. C 


Unit QTY TotalQTY DATE 


6® Kachine Stator Core If Necessary Per Note S Of 502-29-9 


70 Clean Core Per 5-128-0 If Nachined 


75 Inspect If Nachined 


80 Stock. To m 500-29-9 



ACCEPTED REJECTED DATE BY 




REWORK or REPAIR INSTRUCTIONS 


INSPECTION APPROVAL SIGNATURE DATE 


it 


DATE: 6/09/94 


2 












































m '/?6 l /o - I 050 0N: 500-29-9 


z /*/ 3 


DATE ISSUED: S ^ 


P/N:502-29-9 


DESC: STATOR CORE 


/N: 




ASSOCIATED PART LIST AND REVISION 


uu] 


SENSITIVE: YES, Class I No PL502-29-9 


REV. C 


DRAWINGS REQUIRED PROCEDURES REQUIREdJsPECIFICATIQNS REQUIRED! PART NO junit QTYjTotalQTYl DATE 


960-251 

Re^ ( 

5-i20-e 

Rev:B 

5-222-0 

Rev: A 


Rev: 


Rev: 


Rev: 


DESCRIPTION 


1? Randei Stack, One Slot Skew, Laeir.ations Per 502-29-9 
29 Bond La::nat:ons Per 9E0-251 


25 Inspect 


Bed Coat Core Per 5 •*'222-0 


ACCEPTED REJECTED DATE BY 


Hi 


Tf 


m 

rii 


REWORK ]r REPAIR INSTRUCTIONS 


OPERATOR INSPECTION APPROVAL SIGNATURE DATE 


DES 


NFS* 


LABORATORIES INC. 


ENG 


0T-5B2-29-9 

REV:A 

DATE: 6/09/94 

SET: 

: 1 


















































I JO*: 

USED ON: 5*0-29-9 

DATE ISSUED: 

|p/N: 5*2-29-9 

. _ 

DESC: STATOR CORE 

PLAWER: 


S/N: 

ESD SENSITIVE: 

GROWINGS REQUIRED 

1 

J 

PROCEDURES REQUIRED 

SPECIFICATIONS REQUIRED 

5*2-29-9 Rev:j>( 

Rev: 
Rev: 
Rev: 
Rev: 
Rev: 

960-251 R ev|4f 

5-128-0 Rev:B 

5-222-0 Rev: A 

Rev: 
Rev: 
Rev: 

Cl. 


PfiRT ND 


DfiTE DUE: 


ASSOCIATED PART LIST AND REVISION 


REV. C 


I Unit QTY TotalQTY DATE SHORT 


DESCRIPTION 


S^l Tncnor* 


60 Machine Stator Core !f Necessary Per Note 6 Of 502-29-9 


70 Clean Core Per 5-128-0 If Machined 


ACCEPTED REJECTED DATE 


75 Inspect If Machined 


REHORK er REPAIR INSTRUCTIONS 


I OPERATOR INSPECTION APPROVAL SIGNATURE DATE 


3) 


k\ 



LABORATORIES INC. 


EENt 


HFB 


DT-502-29-9 


DATE: 6/09/94 SHEET 









































Aeroflex 

LABORATORIES 


Serialization - NASA SXI Motor/Encoder 

Part N 9 : 16187 
Unit S/N: 0002 

1 . Temp Xducer Filter Circuit Assy 
P/N 303-216 S/N 0002 

Printed Wiring Board 

P/N 303-217 S/N 2294-0203 


35 South Service Road • Plainview, NY 11803 
TEL: 516-694-6700 • FAX: 516-694-6771 


2. Encoder Printed Wiring Board Assy 
P/N 21664 S/N 0002 

Printed Wiring Board 

P/N 21665 S/N 2394-05-01 

Phototransistor 

P/N 565304-1 CR1 - S/N 042 
CR2 - S/N 040 
CR3 - S/N 045 
CR4 - S/N 056 
CR5 - S/N 054 

3. LED Printed Wiring Board Assy 
P/N 21774 S/N 0002 

Printed Wiring Board 

P/N 21775 

LED 

P/N 565305-1 DS1 - S/N 141 
DS2 - S/N 158 
DS3 - S/N 218 
DS4 - S/N 187 
DS5 - S/N 221 



10 ’d Id-LOi 


■CJVVfc 


ULTRA-HIGH 

PRECISION 

machining 


G. 


I N S T R UMENT CORP. 

1 CROSSWAYS PARK WEST. WDDOBUAY. L I, N. Y. 1 1 7g 7 


1316 ) 921-7340 


M ETRQLOG Y 
LAB SERVICE 
PRECISION 

mechanical 

ASSEMBLIES 
S ERYUIUM 
MACHINING 


**** 1-6 RT"*! CATE nr COMPLIANCE- Uti 

rt> —S* *° ^l e x L a bora tories, Inc. 

.25, .Sgut.n Servi c e^Ro^ d 

Pl^nyie y, X. Y. j 11 803 


GiN'T LL : r1t ; n: 

VJt Hr • "'i*' W-’I iFV fHA r T n.: nr ; 
lu lHfe lirs ,v;;: liiLLLc- rf_,.- 0K : 


fl: l "'L -JP 




— £91^61 . Cover 


p ,:k: i i:- . , . 
f • C; -ti ... 

mK «*» *•*«••«* • t«* reaui.-.-WN-.-s, !re; , Fll:fll;5N . 

URStaaBS i„;vts-Cr aw rws ar-,>r<- ns follows* 

OP !' C SH i Pt- EC? _ 7/21/94 
1 ocj. r no n . , 85 QQ 

nU - FDU '" wws «am-i«LS t aeRvicr? were P,«Dwsep rrow 
HPCROPPIATE MATCH NSJH&ER5 


Pi';: 


H T TH 


'L : T .-PI AL ... T606i Aluminum 

Hfc-MT TP CAT . __ 

. c -'-NTCH 

•'‘DDTTIC'NAl. . 


it 

tt 


l!^. L 5u mVrtau & Sons, wi^c, 

ti 


if-V-i-'EC r I UN r.ATrt, PRO 3 CaNT.- ; ..i:_ MID TS£,r DATA APP 
P/IC I--OR r. LOT OH, C r- UUALTTY BNC, T NEW J NO F^XLW *”ff „ nnx:: ^, 
OLO'cT-; Yf.-iir j. 
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HUAI ’ : \ 


Lt :WTPOL. Hi :NAt;£K: 


7/21/94 


C-n T •: 


T0 - d 


H031 i>D X3Td0d3b 


zc:ct s6bT-0c-nnr 




ALLIED DEVICES CORPORATION 

2365 MILBURN AVENUE • P.O. BOX 502 • BALDWIN, N.Y. 11510 
Tel: 516-223-9100 FAX: 516-223-9172 


CERTIFICATE OF COMPLIANCE 


T0: AEROFLEX LABS 


Purchase Order No. 91742 
Date: 3/17/94 


Certification: 


Allied Devices Corporation hereby certifies that the materials 
and processes supplied herewith (as delineated below) conform to 
all applicable specifications in Allied Devices publications or 
on customer's prints. The parts were manufactured from materials 
for which physical and chemical test reports are on file at our 
plant in Baldwin, NY. All parts were produced under quality 
control standards contained in our Quality Control manual, which 
fulfills the requirements of MIL-I-45208A. All such records and 
reports will be made available for review by the above-named 
corporation by prior appointment. 


Witness : 


Inventory ^Control 


10 pcs. DE2D15 BEARINGS 
10 pcs. DC 13 COLLARS 
10 pcs . DB8D7 SPACERS 


CLfiUaxt. 

Corporate Quality Control Director 


Description 


i. 0: f3l2.fr 
8. R £ O 




i 





Hflrtex 

NORDEX INCORPORATED 
50 NEWTOWN ROAD 
DANBURY. CONNECTICUT 06810 
(203) 792-9050 


i. 0; ] 3-LiZ 


?. o *7 ) U I 

r. r. *) 


! Vjr 



CERTIFICATE OF COMPLIANCE 

★ ★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★-A-* 


THIS IS TO CERTIFY THAT ALL MATERIAL USED IN MANUFACTURE OF 

PARTS CALLED FOR ON PURCHASE ORDER # */'/&£/ 

CONFORM TO MATERIAL AND MANUFACTURING SPECIFICATIONS AND/OR 
SPECIAL PROCESS INDICATED ON DRAWING OR SPECIFICATIONS: AND 
THAT THESE GOODS WERE PRODUCED IN COMPLIANCE WITH ALL 
APPLICABLE REQUIREMENTS OF SECTION 6, 7 AND 12 OF THE FAIR 
LABOR STANDARDS ACT, AS AMENDED, AND OF REGULATIONS AND 
ORDERS OF THE UNITED STATES DEPARTMENT OF LABOR. 


llu /cf> 

1 JEROME G . J&IUZJ PRESIDENT 


DATE 


“Miniature Precision Electro-Mechanical Parts and Assemblies" 



A. • A « A • j ll > • 

£44 X NOR : : •' 

FT WORTH 


s 

H 

AEROFLKN 

1 

P 

35 S SFi 

_.T 

pl a i mv i 

0 

1 1 803 


WY 

1 Go .! 876 



X 1 


Packing List 


336ZZ3T-Q. 


NY AO 41 


060794 


LI 03 13 


IPSREDONLY 


TnFICATION OF COMPLIANCE - Seller hereby certifies, to the best of Sellers knowledge, that the products furnished on this shipment were manufactured by the referenced manufacturers in accordance with and 
form to the applicable manufacturers and military specifications, including MIL-STD-202. Certifications to this effect are on file with the seller or available from the manufacturer. Any value added work performed 
^-ar on any such product has been done in accordance with applicable Customers specifications relating to such work, provided, however, that Seller's liability with respect to any product not meetina anv such specificatic 
* limited as set forth in the DISCLAIMER OF WARRANTIES AND LIMITATION OF REMEDIES ON REVERSE SIDE HEREOF. - y y 

OPL CERTIFICATE - Seller certifies, to the best of Sellers knowledge, that the articles furnished in the quantities indicated, and against the referenced purchase order were produced by the named manufacturer, qualif 
er the Reference Test Number, and OPL (or interim approval) number shown in the corresponding column on this document. The manufacturers Certificate to this effect is on file with Seller or will be requested fr 
manufacturer. 


^CURY CERTIFICATE • Seller certifies, to the best of Sellers knowledge, that the components supplied for your order were manufactured without Mercury compounds and do not contain any Mercury Data support 
il$ statement is on file with the seller or available from the manufacturer. ■/ 


THANK YOU FOR YOUR ORDER 





RODNEY L. SPEAR 
DIRECTOR, QUALITY ASSURANCE 




IMS: BUYER is dawned to have accepted the Products unless notice of rejection is given within a reasonable time, which is agreed to be within tan (10) days after receipt CLAIMS OF LATE DELIVERY are void 
_w made prior to receipt of Products, ana receipt of Products shall constitute a waiver of any claim of late delivery. No return will be accepted without prior “Return Material Authorisation #" (R.M.A.#). Material 
e returned as directed by the location issuing the R.M.A. # and be in its original packaging. Returns of product packaged in electrostatic packaging will not be accepted if electrostatic packaging has been opened 
1 SPECTUR is authorized by 0 A MANAGER to cemfy conformance to the customer or military requirements referenced on this document. 

; — rj vni i cr'.p vo ( ID opr\ro • • - - -m mc «»u a* ... i - _ .. . 












Ill Chambers Brook Road, Branchburg, N.J. 08876 

(908) 218-9000 


CERTIFICATE OF CONFORMANCE 



ATTENTION: QUALITY CONTROL MANAGER 


This is to certify that material furnished for referenced purchase 
order has been manufactured in accordance with applicable 
Government and / or Customer specifications. 

Test reports and / or evidence of complete inspection are on file 
subject to examination and indicate conformance to applicable 
military and commercial requirements. 



Quantity / Item: 

Lot Numbers (s): 

Date Rec'd RMC : 

Date of Manufacture: 
Expiration Date: 





TELF PHONE: 516-694-2766 


DIAMOND FASTENERS INC. 


8 COMUHRCK DRIVE 


PAX: 516-694-2805 


P'ARMINtiDAU-. NY 11735 

CERTIFICATE OF CONFORMANCE — 

BILL TO [AER LBS J SHIP TO 


AEROFLEX LABORATORIES , INC . 
35 SOUTH SERVICE ROAD 
PLAINVIEW, NY 11803 
USA 

Attn: ACCOUNTS PAYABLE 


AEROFLEX LABORATORIES, INC. 
35 SOUTH SERVICE ROAD 
PLAINVIEW, NY 11803 
USA 


INVOICE No . 

. 002.5.7 jk 

INVOICE DATE 
JAN- 16-95. 
OUR REF # 


— — — — — 

: ~ 5 

1 — 

— — — 

PURCHASE ORDER No. 

F.O.B. / C.I.P. 

SHIP VIA 

LSHIPMENT NP. 

97741 

FARMINGDALEj- NY 

UPS 

! 

sales osr.Er. 


SHI I* DATE 

Illlg DUS BATE 

_ 175.4 

.Jnii lio , 

1 -JAN-16-95 

1 FEB-15-95 

YOUR REF# 

_ MASTER AWB : _ 

HOUSE AWB 

ORIGIN 



Item CERTIFICATE OF CONFORMANCE Shipped B. Order Unit Price Amount 

1 MS21209C0815 15 EA 85 

3585-2CN246 

AL#: 3585-2CN246 

2 08C08FSCSS 100 EA 0 

8-32X1/2 FLAT SKT CAP S/S 

3 5100-18C 10 EA 0 

RET RING COFFER 



WE l-ERBY CERTIFY THAT MATERIALS AND /OR PARTS ASSISTED HEREON 
rAVE SEEN MANUFACTURED IN ACCORDANCE WITH ALL APPLICABLE 
INSTRUCTIONS AND SPECIFICATIONS. 






JUL-20-1595 13=53 


PEROFLEX CKT TECH 


P.01 


INjUKit 





WEICO WIRE & CABLE INC. 

1 61 RODEO DRIVE 
6OGEW0O0, N Y. 1 1 71 7 
<$1&> 254-8970 
FAX # (516) 254-2099 


63/3J1/44 7.3521 


% 

a 

L 

D 

T 

a 


AKKOPLEX LABORATORIES 
35 S SERVICE ROAD 
PLAJWVTEV. NY 11714 


M AEROFLSX LABORATORIES 
P '15 SOirrv SERVICE ROAD 
T PLAINVTKV, NV 3.1714 
a 


ATT: ACCOUNTS PAYABLE 


6\*3f34/* 




COMPLl 


«583<; 93^39/94 193 


4 91877 



. I I W KljJ.lf f Li 


39 

id 

199 


9 tfXSOJTEM LB 
9 ftTSC-TTRM Y,T» 
3.9® (SKV--/16 CLR 



MU77/14*-®lC0.Jb 

36SS.T 

Ml 377/1.4-®;c®37 

37 5RI 

TUBTW. REPIN* KVNAK i/j« 
CLR MS. J95VR-002-C 


ttlrh>fort^ycbMPijAN6t : 


*WAS»M*W- 


If 

A 

93/39/94 

J»9t, 39 



6.L3 

-43^.1 




FT 


S*.€ AMOUNT 
MISC CHAflOCS 
Mrkihi 

SAICO TAH 
ir„ir ai 


*57 : s 


*>£ , ?7 


/!i 23 


159,15 

, ©ft 

fl.45 

A /5 


TOTAL P.01 
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- FRED R. RIPPY, INC. 


12471 E. Washington Boulevard 
Whittier, California 90602-1075 
Telephone: (213) 698-9801 
Fax: (213) 945-1892 


CERTIFICATION OF COMPLIANCE WITH PURCHASE ORDER 

DATE_ax\S-°-^ CUSTOMER'S ORDER NO. 

CUSTOM ERVy^sjg^ PART NUMBER ^-WA^ 

QUANTITY \CO CHANGE LETTER " ^ 


Seller certifies that the parts furnished on referenced purchase 
order were produced either from materials furnished by Purchaser 
for the production of such parts or from materials for which the 
seller has available for examination chemical and/or physical 
test reports or other evidence of conformance to applicable spec- 
ifications. 

Seller also certifies that these parts were produced in accordance 
with specifications referenced or furnished by the Buyer in con- 
nection with the purchase order number shown above, for which 
Seller has available for examination certifications of conformance 
to applicable specifications. 

Seller also certifies that any processes required to be performed 
by a government approved processing source were in fact performed 
by such approved source. 



FRED R. RIPPY, INC. 


■A 






PRECISION STAMPINGS FOR THE ELECTRICAL INDUSTRY 








,,w ' — UM lalluuvl AOLNUL EDISON N! 0RR17 

| N T ORDER DATE DUE DATE ORIG CO "CUSTOMER NO pyT ii Pf x I page 

1 11293831 — J LLti / 135725 — L06-20-94 06-20-94 Bill Bill 12984 000 M 009 N 01 OF 01 

/ / TERMS I PAYMENT METHOD I HOT I COD 


AEROFLEX LAB,/ JMC . 
35 S. SEROICF ROAD 
: ’LAINVIEW 
“MY 11803 


jET 30 DAYS 


CHARGE OPEN ACCOUNT 1 RUSH 


.MMENTSCALL OUR NEW NATIONAL 800 * (800-805-4636) 
'&F C , LOT # ; ilOH ; S/L : ;> BOX /•N-fNiNIMM;rr r ' , 

v; r ,. . i j T 

-EAS.E. Skl-P"ftrt6Y ! ! ! 


po# 93191 

PEL # 


EXT PRICE 












VALPARAISO, IN 46383 (21 9) 462-31 31 

UGIMAX, Incor, Cunife, Recoma & UGISTAB 
Permanent Magnets 


CERTIFICATE 
OF COMPLIANCE 


UGIMAG Part No. 


7204176 REV 


UGIMAG Order No. 


008422 


Customer P.O. No. 
Customer Part No. 


90157 ITEM 2 


411-291-3 


REV B 


UGIMAG, INC. certifies that (quantity) 

above part number, shipped on (date) 

number conforms to the specifications for 


24 . 0 


FEBRUARY 03, 1994 


LT26-1 


pieces of the 

against the above order 
— (material) in respect 


to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase 


order and print. Inspection has been made in accordance with MIL-I-45208A. inspection and test data proving compliance 
to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request. 


1 j.o.JL3M°_ 

p. Q. 9o< 5 ?. 


r r 

DATE ^ 9 j— I 




FORM NO 27-010-0004. Rev -8 





VALPARAISO, IN 46383 (21 9) 462-31 31 

UGIMAX, Incor, Cunife, Recoma & UGISTAB 
Permanent Magnets 


CERTIFICATE 
OF COMPLIANCE 


UGIMAG Part No. _ 
UGIMAG Order No.. 


7 2 C 4 1 7 5 REV 


008421 


Customer P.O. No.- 
Customer Part No. . 


90157 ITEM 1 


411-291- 


REV B 


UGIMAG, INC. certifies that (quantity) 

above part number, shipped on (date) 

number conforms to the specifications for 


FEBRUARY 03. 1994 


LT26-1 


pieces of the 

.against the above order 
(material) in respect 


to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase 
order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance 
to applicable specifications is on file at UGIMAG. INC. and available for customer examination upon request. 





r 


- mCt^Blnc 

VALPARAISO, IN 46383 (21 9) 462-31 31 

UGIMAX, Incor, Cunife, Recoma & UGISTAB 

— Permanent Magnets 


i 

CERTIFICATE ! 

OF COMPLIANCE 


UGIMAG Part No. 


7204175 REV 


UGIMAG Order No. 


003437 


Customer P.O. No. 
Customer Part No. 


90226 ITEM 1 


411-291-2 


REV B 


UGIMAG, INC. certifies that (quantity), 
above part number, shipped on (date) 


64.0 


FEBRUARY 


03, 1994 


number conforms to the specifications for 


LT26-1 


to physical and magnetic properties, and further certifies that these parts are in compliance 


pieces of the 

against the above order 

(material) in respect 

with the referenced purchase 


order and print Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance 
to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request. 



FORM NO 27-010-0004 Rev-B 





VALPARAISO, IN 46383 (21 9) 462-3131 

UGIMAX, Incor, Cunlfe, Recoma & UGISTAB 
Permanent Magnets 


CERTIFICATE 
OF COMPLIANCE 


UGIMAG Part No. 


7204176 REV 


UGIMAG Order Nn 008433 


UGIMAG, INC. certifies that (quantity) 

above part number, shipped on (date) 

number conforms to the specifications for 


Customer P.O. No. 
Customer Part No. . 


90226 ITEM 2 


411-291-3 


FEBRUARY 03. 1994 


LT26-: 


REV B 


pieces of the 


.against the above order 


.(material) in respect 


to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase 
order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance 
to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request. 


UGIMAG, INC. 


Quality As^drance Director 


FEBRUARY 03, 1994 


FORM NO 27-010-0004 Rev -B 






ACCEPTED 

8) ITOTlffli RKISF? 





V\ 


JIG BORING SPECIALTIES OF L.I.N.V. 
TELEPHONE 516-5B6-7400 FAX 516-5B6-7460 


>* i 

60-S South 2nd 5treet 
Deer Park 11729 1 


CERTIFICATE 01^ COMPLIANCE 


DATE 


£ kill' 


.SlS ‘Sou-tM 

‘VLftv^u \&jO ( Vo.v* U£&3 


PURCHASE ORDER NO. 


PART NO. 



,308 NO. 
QUANTITY 


iLz Mi 


yog- - fiQ - 1 


INVOICE NUMBER 


OTHER 


It is hereby certified that the above parts called for are in 

Ust^n C ? h Ui J h T r *S ulr — 1 nts, epeci f IcSil a °5 doings 
ren^r?« ® P ^ hase Drd *r to the best of our knowledge. Test 
reports are on file subject to examination and indicate^onf ormance 

furni^ 1 ^ apecifica tions. Specific material and/or pa^^s 

by your company and only such company furnished material 
incorporated and/or used in completion of ihe J^chase o^dej! 

t w i p i i ■ ■■ i i| Very truly yours, 

SHF ^ 




MVt 


QUALITY CONTROL INSPECTION 



UNITED PRINTED CIRCUITS, INC. 


1860 Sparkman Drive 
Huntsville, AL 35816 


Telephone: (205) 830-5998 
Fax: (205) 830-5997 


CERTIFICATION OF ELECTRICAL TESTING 


This is to certify that the listed materials or assemblies have been tested by me or under my 
supervision and meet the requirements of all applicable drawings, specifications, and purchase 
orders. 



QUANTITY SHIPPED: 




DATE OF MANUFACTURE: 




AUTHORIZED SIGNATURE: 

DATE: 


r \ - r 

^ j ^ 


-9s9fl4 ' 

c ^-c3' c i 
63 c 1 
c<4'G i 



,9>a c 7<f - oj - 03 


United Printed Circuit*, Inc 
QA/QC Form #4 


r*v a 

07/12/93 


UNITED PRINTED CIRCUITS, INC. 


1860 Sparkman Drive 
Huntsville, AL 35816 


Telephone: (205) 830-5998 
Fax: (205) 830-5997 


CERTIFICATION OF COMPLIANCE 


This is to certify that the listed materials or assemblies have been inspected by me or under my 
supervision and meet the requirements of all applicable drawings, specifications, and purchase 
orders. Evidence supporting this certificate of compliance is available upon request. 
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United Printed Circuits, Inc 
QA/QC Form *3 
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JIG BORING SPECIALTIES OP L.I.N.Y. 
TELEPHONE 516-506-7400 EAX 516-586-7460 


• 60-5 South 2nd Stree 
Deer Park 11 729 


* 


CERTIFICATE OF 1 COMPLIANCE 


DATE 



T n : P^2_c. V Ll)C 'XKJC- 

'PLft ^ v o <&jJj lo V \ ^ £\3 

PURCHASE ORDER NO. < ^\ \ ^ 3 ST 

par t no. i ~ UO 

— \"W^>^r VN\GVZ:<L- EKi^nciG • 


JOB NO. 1 3C 4c fj 
QUANTITY 


INVOICE NUMBER 


J3JlL 


OTHER 


con formance^uith^th^reaui renent ab ° Ve P -f1 S Called for arB *" 

listed on the Purchase Order to thp 5 ^^ f * £ ations * and drawings 
reports are on f|J, «t te ,L I nlll °ar knowledge. Teat 

yiM l Er;.TS£;;^ 

-as incorporated and/or used in cLlll t ionT!^ 1 '^Johaae"^ III V * 


'r.o._£&2£- 



ifds 


Very truly yoyrs. v 


QUALITY CONTROL INSPECTION 
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TO: f\ 
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: SH 


j.o. Oklig 


p. 0. QUOq 

R - R --t3XOi_ 

DATE^^-qy 

INSPR. f ^ 


DATE : 


<\ *y 


070 


qn>£P-co : 

OUR FILE NO,: ^ 2- 3> S' 
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£ ^PT IFI CATE OF COMPLIANC E 


TH a\ I /Vt/ CERTIFY THAT THE MATERIAL SUPPLIED ON YOUR P.O. NO 

— jyJll ... HAS been manufactured in accordance with and 

CONFORMS TO APPLICABLE SPECIFICATIONS AND/OR STANDARDS 


QUANTITY 


I I \k 


? 


MEG DESCRIPTION 

3>*i 5c X.So 


LOT 

NUMBER 


MFG 

DATE 


SHELF 

LIFE 


J 

spe| 


NO 


lO'b h (17^ (c/^3 I S' *4 


EXCEPTIONS : 


HISCO 





T 0 • 


THE FOLLOWING IS MADE IN LIEU OF ALL WARRANTIES, EXPRESSED OR TMPLIeJ 

t 

ALL MATERIALS ARE GUARANTEED. PROVIDED THEY HAVE NOT BEEN 
DAMAGED OR USED IMPROPERLY. SELLER'S ONLY OBLIGATION SHALL BE 
TO REPLACE SUCH QUANTITIES OF MATERIAL PROVIDED TO BE DEKLCTIVED 
SELLER SHALL NOT BE LIABLE FOR ANY INJURY, OR LOSS OR DAMAGE r 

DIRECT .Oft CONSEQUENTIAL, ARISING OUT OF USER'S USE OF OR * i 

INABILITY TO USE THE PRODUCT. BEFORE USING, USER SHALL DETERMINE 
THE SUITABILITY OF THE PRODUCT FOR HIS INTENDED USE, AND USER 
ASSUMES ALL RISK AND LIABILITY WHATSOEVER IN CONNECTION THEREWITH. 
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BEhCON CHEN 



NO. 871 


002 


BEACON 


BEACON CHEMICAL CO., INC. 

Manufacturing ChemiV Since 1926 

125 MacQuesfen Pari 1 / South, Mount Vernon, N.Y. f0550 • (914) 699-3400 


RE: YOUR ORDER NUMBER 


PRODUCT CERTIFICATION 

/ 4? ^ 


J. 0. /36 VQ 

p . o. SALkR 


r. r. t* Y9k/ 

DAT E 
INSPR. 



WE CERTIFY THAT THE MATERIALS LISTED BELOW ARE THOSE WHICH WERE 
SHIPPED TO YOU. THEY WERE MANUFACTURED BY BEACON CHEMICAL CO. TO 
THEIR APPLICABLE SPECIFICATION LIMITS. 


PRODUCT DESCRIPTION 


-QUANTITY 


LOT-NUMBER 


c/C £L/U 


41 




¥ r, yr 






/ 3 o ^ 



YlO 0 y - y ' 


VERY TRULY YOURS 


V, 



N CHEMICAL CO., INC 




/ 


DAW MORRISON 
SALES COORDINATOR 




SELLER CERTIFICATE OF COMPLIANCE 








SELLER CERTIFICATE OF COMPLIANCE 
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JIG BORING SPECIALTIES OF L.I.N.Y. 
TELEPHONE 516-5S6-7400 FAX 516-586-7460 


6Q-S South ?nd Street ^ 
Deer Park 11729 f. 


CERTIFICATE OF* COMPLIANCE 


“Sou-tm 

\ KjU KkV. 


DATE 


S'kl 


PURCHASE ORDER NO. 


PART NO. 


yog- - Olq-i 


JOB NO. 

*■ m 

quantity 


Allot 


INVOICE NUMBER 


OTHER 


incorporated and/or used in expiation o^ Jh. 

Very truly yours, 

■> 

QUALITY CONTROL INSPECTION 






CERTIFICATE OF CONFORMANCE 


K* 

O 







SELLER CERTIFICATE OF COMPLIANCE 

PAOTNUMM^n MTl P"™* |»«LLB*IU»a AUDaESm 




Aeroflex 

- LABORATORIES 


35 South Service Road • PTainview, NY 1 1 803 
TEL: 516-694-6700 • FAX: 516-694-6771 


Serialization - NASA SXI Motor/Encoder 

Part N 9 : 16187 
Unit S/N: 0003 

1 . Temp Xducer Filter Circuit Assy 
P/N 303-216 S/N 0003 

Printed Wiring Board 

P/N 303-217 S/N 2294-0301 

2. Encoder Printed Wiring Board Assy 
P/N 21664 S/N 0003 

Printed Wiring Board 

P/N 21665 S/N 2394-11-01 

Phototransistor 

P/N 565304-1 CR1 - S/N 036 
CR2 - S/N 037 
CR3 - S/N 038 
CR4 - S/N 048 
CR5 - S/N 049 

3. LED Printed Wiring Board Assy 
P/N 21774 S/N 0003 

Printed Wiring Board 
P/N 21775 

LED 

P/N 565305-1 DS1 - S/N 235 
DS2 - S/N 240 


T0 'd IblOl 


■ej vvi. 


ULTRA-HIGH 

PRECISION 

Machining 

metrology 

LAB SERVICE 
PRECISION 

mechanical 

assemblies 

BERYLLIUM 

machining 
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CROSSWAYS PARK WEST. WODOBURY. L I, N. Y. 11 >37 , r51BJ Sfil-^O 
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1-1 ■ lex L aboratories, Inc. 

15 -SgiLt.n. -Senvic TRo^d 

Plaingiew, N. Y . U 8 Q 3 
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ALLIED DEVICES CORPORATION 

2365 MILBURN AVENUE • P.O. BOX 502 • BALDWIN, N.Y. 11510 
Tel: 516-223-9100 FAX: 516-223-9172 


CERTIFICATE OF COMPLIANCE 


T0: AEROFLEX LABS 


Purchase Order No. 91742 
°ate : 3/17/94 


Certification: 


Allied Devices Corporation hereby certifies that the materials 
and processes supplied herewith (as delineated below) conform to 
all applicable specifications in Allied Devices publications or 
on customer's prints. The parts were manufactured from materials 
for which physical and chemical test reports are on file at our 
plant in Baldwin, NY. All parts were produced under quality 
control standards contained in our Quality Control manual, which 
fulfills the requirements of MIL-I-45208A. All such records and 
reports will be made available for review by the above-named 
corporation by prior appointment. 


Witness : 



Inventory /Control 


10 pcs. DE2D15 BEARINGS 
10 pcs. DC13 COLLARS 
10 pcs . DB8D7 SPACERS 


j/H d&Liaxz 

Corporate Quality Control Director 


Description 


■ ( , I, — - r - - n 

J.0 :_£>!£%— 

m o. _ 

R. R. 


f 8i£ j 


& 

-V* - 




10: < 3i/P 

?, o *?)( ,(. I 

r. r. 





Hordex 

NORDEX INCORPORATED 
50 NEWTOWN ROAD 
DANBURY, CONNECTICUT 06810 
(203) 792-9050 


CERTIFICATE OF COMPLIANCE 
*********************************** 


THIS IS TO CERTIFY THAT ALL MATERIAL USED IN MANUFACTURE OF 

PARTS CALLED FOR ON PURCHASE ORDER # < 7 / £> & / 

CONFORM TO MATERIAL AND MANUFACTURING SPECIFICATIONS AND/OR 
SPECIAL PROCESS INDICATED ON DRAWING OR SPECIFICATIONS: AND 
THAT THESE GOODS WERE PRODUCED IN COMPLIANCE WITH ALL 
APPLICABLE REQUIREMENTS OF SECTION 6, 7 AND 12 OF THE FAIR 
LABOR STANDARDS ACT, AS AMENDED, AND OF REGULATIONS AND 
ORDERS OF THE UNITED STATES DEPARTMENT OF LABOR. 



LOU /cP 
PRESIDENT 


3-/f ■?/ 

DATE 


“Miniature Precision Electro-Mechanical Parts and Assemblies" 




1.1.1., 11>L, 

£441 NOR. • At' 

FT WORTH i 


-'WY 

? 3 1 Oo .1 S96 





Packing List 


136ZZ3T-Q 


S AEROFLEX 

H 

p 35 SEiV- i.c 
T PLA [ MV I 3N 
0 11803 


: ATOPIES* INC 




NY AO 41 

0o0794 



ROSE 

L 10313 1 


JPSREDONL* 


tx i r 


i TTIFICATION OF COMPLIANCE * Seller hereby certifies, to the best of Sellers knowledge, that the products furnished on this shipment were manufactured by the referenced manufacturers in accordance with and 
i form to the applicable manufacturers and military specifications, including MIL-STD-202. Certifications to this effect are on file with the seller or available from the manufacturer. Any value added work performed 
seller on any such product has been done in accordance with applicable Customers specifications relating to such work, provided, however, that Seller's liability with respect to any product not meeting any such specificati 
is limited as set forth in the DISCLAIMER OF WARRANTIES AND LIMITATION OF REMEDIES ON REVERSE SIDE HEREOF. 

* 1 CERTIFICATE - Seller certifies, to the best of Sellers knowledge, that the articles furnished in the quantities indicated, and against the referenced purchase order were produced by the named manufacturer, qua! 
r er the Reference Test Number, and QPL (or interim approval) number shown In the corresponding column on this document. The manufacturers Certificate to this effect Is on file with Seller or will be requested f 
t manufacturer. 

MtRCURY CERTIFICATE * Seller certifies, to the best of Sellers knowledge, that the components supplied for your order were manufactured without Mercury compounds and do not contain any Mercury. Data suppor 
this statement is on file with the seller or available from the manufacturer. . . " 

RODNEY L. SPEAR 

^ DIRECTOR, QUALITY ASSURANCE 


THANK YOU FOR YOUR ORDER 



Cl 4, WS: BUYER is deemed to have accepted the Products unless notice of rejection is given within a reasonable time, which is agreed to be within ten (10) days after receipt. CLAIMS OF LATE DELIVERY are void 
ur s made prior to receipt of Products, and receipt of Products shall constitute a waiver of any claim of late delivery. No return will be accepted without prior "Return Material Authorization #" (R.M.AJ). Material 
ml_ be returned as directed by the location issuing the R.M.A. # and be in its original packaging. Returns of product packaged in electrostatic packaging will not be accepted if electrostatic packaging has been opened. 
0 INSPECTOR is authorized by 0 A MANAGER to certify conformance to the customer or military requirements referenced on this document. 

-hank YOU FOR v O [ JP ORDEP ’ ‘ " ‘ ' ?\ c, CEN'CE ‘N US We want to orcvide vou the best se'vme ■’ v-%, have arv cues'cns o r problems c’ease have vour ca’t v*:r T ' r - *r*r 


^9 









Ill Chambers Brook Road, Branchburg, N.J. 08876 

(908) 218-9000 


CERTIFICATE OF CONFORMANCE 



ATTENTION: QUALITY CONTROL MANAGER 


This is to certify that material furnished for referenced purchase 
_ order has been manufactured in accordance with applicable 
Government and / or Customer specifications. 

Test reports and / or evidence of complete inspection are on file 
— subject to examination and indicate conformance to applicable 
military and commercial requirements. 



Quantity / Item: 

Lot Numbers (s ) : 

Date Rec'd RMC : 

Date o'f Manufacture: 
Expiration Date: 






DIAMOND FASTENERS INC. 
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WEICO WIRE & CABLE INC. 

tfll ROOK DRIVE 
6OGCW0O0. N Y. 1 1 71 7 
($16) 254 2970 
FAX# (516) S54 2099 


«*3/3fl/<*4 73521 i 


o AKROPLFX LABORATORIES 
o 35 S SERVICE ROAD 

T PLHINVTRW. NY 11714 
a 


ATT: ACCOUNTS PAYABLE 


« AKROFt.BK LABORATORIES 
p '15 sotrrv SKRV7CR *0*0 
t PLAXNVTRW, NV 7. .1714 
o 
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have been manufactured in accordance witrall apiMjpable 
instructions and specifications. ^ 

^VVOIJ 1^ QRCp R NO. 

DIAMOND FASTENERS iNC. // quality mgr. 










FRED R. RIPPY. INC 


12471 E. Washington Boulevard 
Whittier, California 90602-1075 
Telephone: (213) 698-9801 
Fax: (213) 945-1892 


CERTIFICATION OF COMPLIANCE WITH PURCHASE ORDER 

DATE CUSTOMER'S ORDER NO. 

CUSTQMER K^fvca^ PART NUMBER ^-\\AH 

QUANTITY \QQ CHANGE LETTER " ^ 

Seller certifies that the parts furnished on referenced purchase 
order were produced either from materials furnished by Purchaser 
for the production of such parts or from materials for which the 
seller has available for examination chemical and/or physical 
test reports or other evidence of conformance to applicable spec- 
ifications. 

Seller also certifies that these parts were produced in accordance 
with specifications referenced or furnished by the Buyer in con- 
nection with the purchase order number shown above, for which 
Seller has available for examination certifications of conformance 
to applicable specifications. 

Seller also certifies that any processes required to be performed 
by a government approved processing source were in fact performed 
by such approved source. 


j J.O. /3<WC> 
j t. 0. <10323 
. ’ 0 S3. 

! l-iLPIT 



FRED R. RIPPY, INC. 


■A 






PRECISION STAMPINGS FOR THE ELECTRICAL INDUSTRY 



TELEPHONE: 516-694-2766 


DIAMOND FASTENERS INC. 


8 COMMERCE DRIVE 
FARM I NOD ALE. NY H735 


FAX: 516-694-2805 


BILL TO 

AEROFLEX LABORATORIES, 
35 SOUTH SERVICE ROAD 
PLAINVIEW, NY 11803 
USA 

Attn: ACCOUNTS PAYABLE 


^—^CERTIFICATE OF CONFORMANCE 

[AER_LBS ] ; SHIP TO 

INC. ; AEROFLEX LABORATORIES, INC. 

35 SOUTH SERVICE ROAD 
PLAINVIEW, NY 11803 
USA 


No. 002571 


JNVOICE_No^ 

0 02571 


INVOICE DATE 

JAN-16-95 

QUR _REF_# 


PURCHASE ORDER No, [ g.O.B. / C.I .F. 

977 41 _FARMI NGD ALE d NY_ 

SALES ORDER 5 _TH>’.5L 

1754 L NET 30 

i_ YOUR, REF # T _ MASTER A WB 




_3_HIP_ VTA 'SHIPMENT No 


UPS 


SI! IP DATE 
JAN-16 -95 


r- 


IS V DUE DATE 




15 - 95 ,,. 


HOUSE AWB 


J _ jORIGINL 


Item 

CERTIFICATE OF CONFORMANCE 

Shipped ! B . 

Order Unit Price 

! j 

Amount 

| j 

1 

MS21209C0815 
3585-2CN246 
AL#: 3585-2CN246 

15 EA ; 

i 

85 

| | 
1 

2 

; 08C08FSCSS 

8-32X1/2 FLAT SKT CAP S/S 

1 ; 

ioo ea: 

j 

o ; 

i 

1 

1 

j 

3 

5100-18C 

10 EA; 

o 1 

i ! 


RET RING COPPER 


10 . 

p. Q. 31 B 

R.R.rui^iL-- 

iNSPR. 




I 


i 


j 

I 


WE HERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON 
HAVE BtEN MANUFACTURED IN ACCORDANCE WITH ALL APPLICABLE 
INSTRUCTIONS AND SPECIFICATIONS. 



THE PENT AGON 2000 SOFTWARE SYSTEM Coovriaht (d 1987-1994. Tradex International Co^d. . New York 


i 

i 



>/20/94 12:22:21 


PACK SLIP - CERTIFICATE OF COMPLIANCE ON BACK 


QRDBOK 


Bill 0293831 


VALPARAISO, IN 46383 (21 9) 462-31 31 

UGIMAX, Incor, Cunife, Recoma & UGISTAB 
Permanent Magnets 


CERTIFICATE 
OF COMPLIANCE 


UGIMAG Part No. _ 
UGIMAG Order No. 


7204176 REV 


008422 


Customer P.O. No. 
Customer Part No. 


90157 ITEM 2 


411-291-3 


REV B 


UGIMAG, INC. certifies that (quantity) 

above part number, shipped on (date) 

number conforms to the specifications for 


24 . 0 


pieces of the 


FEBRUARY 03, 1994 


LT26-1 


.against the above order 
(material) in respect 


to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase 
order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance 
to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request 




FORM NO 27-010-0004. Rev -B 




Inc. 


VALPARAISO, IN 46383 (21 9) 462-31 31 

UGIMAX, Incor, Cunife, Recoma & UGISTAB 
Permanent Magnets 


CERTIFICATE 
OF COMPLIANCE 


UGIMAG Part No. 


UGIMAG Order No.. 


7204175 REV 


008421 


Customer P.O. No.. 


Customer Part No.. 


411-291-2 


REV B 


UGIMAG, INC. certifies that (quantity) _ 
above part number, shipped on (date) 


number conforms to the specifications for 


FEBRUARY 03. 1994 


LT26-1 


pieces of the 


.against the above order 


.(material) in respect 


to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase 
order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance 
to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request. 




VALPARAISO, IN 46383 (21 9) 462-31 31 

UGIMAX, Incor, Cunife, Recoma & UGISTAB 
Permanent Magnets 


CERTIFICATE 
OF COMPLIANCE 


UGIMAG Part No. 


7204175 REV 


UGIMAG Order No. 


008437 


Customer P.O. No. 
Customer Part No. 


90226 ITEM 1 


411-291-2 


REV B 


UGIMAG, INC. certifies that (quantity) ‘ _ pieces of the 

FEBRUARY 03 1994 

above part number, shipped on (date) — — I — ll 11 against the above order 

L T 2 6 — 1 

number conforms to the specifications for (material) in respect 

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase 
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SECTION V 


TRANSFER RECORDS 


Qeroflex 



CEI TRANSFER RECORDS 


The following list summarizes CEI movement until time of transfer 
to the government. 

S/N 0002 

5/29/95 Left Aeroflex to East-West Laboratories for Random 
Vibration 

5/31/95 Returned to Aeroflex 
6/2/95 Left Aeroflex for Sine Vibration 
6/7/95 Returned to Aeroflex 
6/9/95 Left Aeroflex for Shock 
6/16/95 Returned to Aeroflex 


S/N 0003 

4/26/95 

5/1/95 

6/19/95 

6/21/95 

6/22/95 

6/23/95 

6/26/95 

6/27/95 


Left Aeroflex for Random Vibration 
Returned to Aeroflex (NCR 00168) 
Left Aeroflex for Sine Vibration 
Returned to Aeroflex 
Left Aeroflex for Random Vibration 
Returned to Aeroflex 
Left Aeroflex for Shock 
Returned to Aeroflex 


(repeated ) 
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1.0 SCOPE 




The purpose of this procedure is to describe the methods 
required to mechanically and electrically align the stator, 
rotor, and encoder of P/N 16187 to step position 1 , as 
required by MSFC drawing SXI-201 and Aeroflex drawing 200-89. 

2 . 0 STATOR- ROTOR ALIGNMENT AND STEP ANG LE VERIFICATION 

2.1 Assemble the stator, P/N 500-29-9 and rotor P/N 
400-29-6 in the motor housing, P/N 301-60. Attach 
fixture 527-191-1 to the rotor shaft and fixture 
527-191-2 to the housing. 

2.2 Rotate the stator until the rotor is in a mechanically 
stable position and the indicator on the fixture reads 
the 60 + /- 0.5 degree requirement in accordance with 
200—89. This shall be position 1. In addition, apply 2^. VDC 
to a motor phase and verify the shaft moves to the 7.5 
degrees +/- .75 degree cw position on the indicator dial. 

Tag the wires causing this rotation # 1 <+22 VDC) and #3 

( —22 VDC). Next, excite the remaining motor lead pair with 
22 VDC in order to step to the next 7.5 degree position. Tag 
these wires # 2 <+22 VDC) and # 4 <-22 VDC). Finally, check 
that the cogging torque is greater than 0.25 in-oz . 

Once the mechanical and electrical step positions have been 
verified, scribe a line on the stator and housing in order 
to repeat position 1. Remove the rotor from the housing. 
Bond the stator into the housing using Stycast 2850 FT, 
catalyst 9 per 5-068-0, after realigning the scribe marks on 
the stator and housing. 


3.0 ENCODER POSITION 1 VERIFICATION 

3 1 After the stator bonding is completed, insert the rotor and 
reassemble the fixtures 527-191-1 and 521-191-2 as in 
paragraph 2.1. Re-check the stable position and step angle 
as in paragraph 2.2 .Assemble the encoder disk in 
accordance with U0E381, paying attention to the etched line 
on the outer edge of the disc. This mark should line up 
with the outermost slot on the reticle when the motor is 
aligned for position 1. Hake sure the disc to reticle gap 
is 0.010" to 0.015". Lightly tighten the set screw on the 
encoder hub. Apply +5.0 VDC to wire #12 and the return to 
wire #13 . Verify that the encoder output when the stator 
and rotor are aligned as per paragraph 2.2 is the 
fol lowing: 

OUTPUT BIT 1 : 0 

OUTPUT BIT 2 : 0 

OUTPUT BIT 3 : 0 

OUTPUT BIT 4 : 1 




SIZE 

FSCM NO. 

97 - O 

X 

o 


A 

88379 

— 


SCALE 

REV. 

8 1 SHEET -2. 


4.2 If the encoder output does not agree with this sequence, 
loosen the set screws and rotate the disk until there is 
agreement. Rotate the motor shaft cw and ccw between the 
+/- 2 degree marks on the indicator dial. The sequence 
shown in 4.1 shall remain. If not, readjust the encoder disc 
until this occurs. Verify that encoder output 0010 occurs at 
the fourth sequential step <30 mechanical degrees) cw from 
position 1. In addition, verify that 1100 occurs 30 
mechanical degrees ccw from position 1 by stepping the motor 
ccw. Once these position are verified, fill in the encoder 
end of the shaft P/N 402-29-9 with Stycast 2850 FT, catalyst 9 
per 5-068-0. Lock the set screw threads with Stycast 2850 FT, 
catalyst 9, per 5-068-0. 


SIZE 

A 

FSCM NO. 

88379 

I SCALE 

REV. 


S- 2.9 7-0 


REV. B SHEET 3 


SECTION VII 
DRAWING LIST 


Qeroflex 



June 12, 1995 


DRAWING UST 


Motor/Encoder Documentation 
P/N 16187 


Document No Rev 


16187 B 

PL16187 B 

200-88 C 

200-89 E 

PL200-89 E 

301-60 E 

PL301-60 E 

301-61 A 

303-216 B 
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SECTION IX 


LOOSE HARDWARE LIST 


Qeroflex 



No 


loose hardware 


is 


associated with 


thes 


units. 



SECTION X 


NONCOMPLIANCE DOCUMENT LIST 


Qeroflex 








AEROFLEX LABORATORIES INCORPORATED 

SOUTH SERVICE ROAD, PIAINVIEW M , NEW YORK 


NO M i 


CORRECTIVE ACTION REQUEST AND REPORT 


™ £>tO 

attn. F "frio&zAti 

DISCREPANCY OR CONDITION: 


OUR PURCHASE ORDER NO 


PART NO 

1 C, 1 81 

DESCRIPTION 

W\c Tc j c? /2, 

DATE RECEIVED 

R R NO. 

QUANTITY REJECTED / RFiFCT NO 

PART RETURNED _ 

YES NO 

SERIAL NUMBER 


FROM 


A f C/? •** a<o/6fi. 


DATE 


ACTION REQUIRED BY 


SIGNED 


REPLY 



DATE 


s/m/? *; 


CAUSE OF DISCREPANCY OR CONDITION: 


The root cause of the vibration fixture failure was the 


improper installation of the retaining ring which secures the dummy load to the 
Motor / Enclder shaft plus the lack of shims under the retaining ring to remove the 
end play. 


CORRECTIVE ACTION: (NOTE EFFECTIVE DATES AND REFERENCE DOCUMENTS) 

a) Shim clearances between retaining ring and dummy load to eliminate end play 

b] Instal l retaining ring per manufacturer 1 s specification by adjusting and sptting 

stops on installation tool. 


DO NOT WRITE BELOW THIS LINE 

EVALUATION OF CORRECTIVE ACTION 


CORRECTIVE ACTION 



FOLLOW UP 



NEW C.A.R.R. NO. 

SATISFACTORY 

YES 

NO 

YES 

NO 

DATE 



REMARKS 


SIGNED. 


DATE 







MAY 15 '95 15=27 


P. 1 


Attachment Nd.QQ168 

After subjecting the Motor / Encoder Assembly pet number 16187, se-io! number 0003 to the 
rondom vibration portion of the ATP, the vibrator, fixture cove' was removed to expose the shtft end 
of toe Votor / Encoder in preparation to remove the Motor / Encoder from the fixture to nun o 
funcf’ona 1 test of the unit. At this point, it aos observed that the retaining ring which holds the 
dummy load tc the shoft, had become loose end permitted the dummy lead to travel on the shaft 
Cuhng vitretion, The fixture cove r prevented the dummy load from coming completely o'f the shaft. 
This up end down movement of the dummy 'oed coused. o seeping of the shoft whic h left small 
whisker like magnetic pedicles to become attached to the magnetic field in the shaft and the two 
bearing retainer units. The cbove anomaly was caused by the mis-opplication of the ATP ’Txture 
hardware 

A 1 ! rework for the disassembly end the reassembly of the Motor / Encoder, 16187, will oe 
accomplished in accordance with Assembly Flow Chart 960-295. As indicoted on the flow chart, all 
rhe rework wib be accomplished in a C ass 100 environment. 

Dis-ossemole the Motor/Encoder to permit the replacement of the Rotor Assembly 400-29-6 enc the 
Duplex Bearings (403-1-7) SSR!-8515L,DB10RA7?68L V 328U8. Re-assemb^the Motor/Encoder in 
accordance with assembly flow chart 960-295 storting with housing and bearing cssembly 200-89. 


m 



ASHQPLEX 



R£P0!R TRAVELER 


3H o ^ 


P/N:2W-B9 


USED ON: 16187 


DESC: MOTOR/ENCODER ASSY 


DATE ISSUED: 


PLANNER: 


DATE DUE: 


ASSOCIATED PART LIST AND REVISION 


J Q | 5/N: COO ^ ESD SENSITIVE: YES, Class j bf V . 

DRAWINGS REQUIRED "^PROCEDURES REQUIRED I SPECIFICATIONS REQUIRED PART NO jtlnit QTY jTotalQTY I DATE I SHORT 




CT“ 


* DESCRIPTION 

CAUTION: All Operations In The Rework Procedure Are Subject To The Saee Controls 
INAA’S) And Requireients For Contaeination Control, And^ieentiona! Integrity" That 
Were Ispleeerted In The fleeesbly Of The lir.it. 

. PURPOSE: To Successfully Disassesble The Unit In Such A Controled Manner, That 
Requires Minieue Intrusion, And Replace The Rotor Assy 4W-29-6 And Bearings 463-1-7. 
'Both Cosponents Are Suspected Daeaged Due To Retaining Ring Vibration Failure). 


ACCEPTED' REJECTED 


!? Reiove Itee 12 (4Pcs MS51957-2) Free Csver/Housing Pssy. 


— Carefully Reseve Cover 39I-E! By Starting Or Opposite Side W/Rspt. To The Lead Mire. 
Hold Leadwire Gently But Finly Against The Housing And Gently Peel The Wires Away 
j Free The Cove*. 

29 > Reeove The Cove*. 


>^5 


35 Inspect The Unit For Any Visible Daeage. 


4? Reiove The Nuts Holding Power Board 1986-8-21776 And Carefully Reeove Powe*> Board Away 
I CVn j The Center Of The Uni t . 
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REWORK/REPAIR: 1) 


f?<C: 


fQcl qqiL'x 


APPROVAL SIGNATURE DATE AEROFLEX LABORATORIES INC. 



INSPECT: 4) 







SHEET: 1 
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DATE DUE: 

P/N: 200-89 

DESC: WTOP/fncodtc oscv 

PLAMCR: 

ASSOCIATED part list and revision 

HTV. locy. 0 

.... r . .. 

S/N: 

I 

ES? SENSITIVE: 

vES, Class j.Ne 

r 



REV. 

j DRPWINSS REQUIRED 

in 

ft 

;b 

ii 

SPECIFICATIONS REQUIRED 

_ . 

PflR T NO 


Unit QTY 

TotalQTY 

DATE 

I 

SHORT 

Rev: 


Rev: 









Rev: 


Rev: 









Rev: 


Boy; 









^ Rev: 
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00.1 

DESCRIOTin^ 

ACCEPTED 

REJECTED 

DATE 

BY 

50 

Secure Power Board Against Ary Mcveeent, And Avoid Handling T o Nirieize Contact 

Dv»nhl a*c 

/ 


/ 

' /.h* 

55 

Inspect For Visual Dasaje. 

/ 

o 

■/,( 

7S 

yj 

50 

L 

Reecve Disc And Hub Assy I9B6B-2I7S6. 


/ 

- 

f'frr 



Reiove !4Pcs !'1S5!957-4) Screws Holding Plats 190E9-21S70 To Th ? Unncin^OrH r^ofuiiy 
Re*ove The "ENTIRE ENCODER ASSENBLY* Pros The Unit. 

I 

/ 



L/l 

75 

Inspect Encoder Assy For Pny Visible Harare. 

/ 

1 

o 

“ — / 

J 

A 7 


B 0 

Store Encoder Pssesbly Per 110P371, 

/ 

— 


~^n 

M 

* 

Reeove 507-450 'Locking Pin! Froi Shaft. 

/ 

— 

s Ms- 
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APPROVAL SIGNATURE 

DATE 
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; HtnUrLtA LHBUKRfUKItb INC. 


2) 

DES: 


ECNI: 

EN 6 : 



3) 

«TS: 


PFG: 
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INSPECT: 

4) 

ENG: 


OT-200-B9 


REV: 


5) 

OP: 


DATE: 

SHEET: 
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rcdotp TPQynrp 


'USED ON: 1 G 187 


DEBT: WTOR/ENCODES PSSY 


nflir ISSUED: 


^J^NE 55 : 


MTE DUE: 


PSSOCIPTED PQRT LIST AND REVISION 


DRAWINGS REQUIRED ! PROCEDURES REQUIRED ! SPECIFICATIONS REQUIRED 


Unit QTY!Tota!QTY! DPTE ! SHORT 



nrQTPTDTTnw 


! 99 ( Loosen Prd Rsscvs Pearirg Retains^ Wnte ££ 7 -/i£A o^h £A 7 -&£q 


Hr Clean 


TorfTDTn^TrrTnT dotp T av I 

H^-i 

! / - 4 *^o. ! 


115 Inspect ARX 


125 I 

Ins ect Gove r,n i ° n ^ 


139 Stor? ^ Bo— lleg^ 


135 ’ PEPRING REWVPL: 

j CPUTIDN: Prior To Reicveng Pearings Or Rotor Pssesbly Pros The Unit The Stator 
I !*UST BE ISOLPTE!) Fros The Rotor!. 

!A?| T c Acceeplish The Isolation. Use A Piece Qf . 01 ? X 5/9 y c.w* Mylar Shie find Insert 
J It Into The Bap Between The Stater And Rotor. 



I ! 0 




U I yO I I 
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P/KI-?tW-fiq 


DESC: ot t DR/ENCDDER dccv 
REV: Q!S/M: 


HLfWtK! 


ASSOCIATED part list m REVISION 


f ESD SENSITIVE rjxES, Class _|no 


PROCEDURES REQUIRED ! SPECIFICATIONS REQUIRED PART NO DATE ’’Tgjrm 


DESCRIPTION 


15? Reiove Rotor Asseebly 4M-29-E c >’ 0 " Un it. 
!50 Resove Duplex Bearing 403-1-7 Froi Unit. 


155 Inspect The Unit r or Any Visible Dasage. 


/ o 


e"^u OiO "To &l£ji oq I 
ff> fi 


-REWQRK/REPAIR:*!) 


twcdftt • I 
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jECNf: 

ENG: 


NFG: 

Oft: 

■ 

QT-2W-89 

1 

REV: | 


SEET: 4 














SECTION XI 


WEIGHT & BALANCE LOG 


Qeroflex 


Unit weights: 

S/N 0002 : 12.05 os. (15.0 oz max) 
S/N 0003 : 12.30 oz. 



SECTION XII 
DEVIATION LIST 


Qeroflex 



Deviation list is not applicable 



IS 



SECTION XIII 
SHIPPING DOCUMENT 


-Aeroflex 



MATERIAL INSPECTION AND RECEIVING REPORT 


VA UW4)|].aMMli 


IMMMAVA I IW4MI |y T m|M w | lll<t ^ f 

ptiASi 00 not return your computed pomrto 


i!» OPTMCMAOOMSStS. 


oc mu 


im 


NAS8-39409 


fCOUIAACn 




t MVQKXM 

23591 


A AraPTAua man 


* VOTtfCNVUO 

H1-P0001Z 


t DATE INMPtO 

7/20/95 


4 M. 

TCN 


%. DISCOUNT 


NET 30 DAYS 


it lo M omriPEDtr , ~am | GP-24-L 

PROCUREMENT OFFICE, GEORGE C. MARSHALL SPACE 
FLIGHT CTR. NATIONAL AERONAUTICS AND SPACE ADIJLNI' 

MARSHALL SPACE FLIGHT CTR, AL 35812 


CONNUCraa 

lEROFLEX LABORATORIES 
~i5 SOUTH SERVICE ROAD 
PLAINVIEW, NY 11803 


88379 


T 


U K W CO toafl 

3AME AS BLOCK // 9 


BF52 


u. mtmwt mu m i 

FINANCIAL MGMT OFFICE 

GEO. MARSHALL SPACE FLT CTR 

MARSHALL FLT CTR, AL 35812 


r~ 

ACCOUNTABILITY PROPERTY OFFICER 
BLDG AA71, notify 
EB 2A/ bill JACOBS 


II 


10 TO 


T RANSPORTATION OFFICER 

‘llASA, BUILDING AA71 GEO C. MARSHALL SPACE 
"ARSHALL SPACE FLT CTR. AL 35812 


HLT 


ITEM 

MO 


0001 


M. STOCK/PART NO. 


r 


DESCRIPTION 

•N»W 


PART# 16187 

GUST P/N REF DCN 1-2-EB- 15996 

STEPPER/MOTOR ENCODER 
FLIGHT QUALIFIED UNIT 


"quantity 

SMIP/RECD* 


UNIT 


UNIT PACE 


239,633.00(1 


AMOUNT 


A79.266.000 


If 


CONTRACT QUAUTY ASSUjAljg 


A. ORIGIN 

f^jCQA0 ACCEPTANCE ofKstodrttmt 
nMboanmadabymoor undar mysuparvoton 
• ) thay conform to contract ancapt M notod 
h am or on supporting documonti. 


B. DESTINATION 
QCOAQ ACCEPTANCE of fcftoditam* Km boon 
mod# by mo or undar my suparvuaon and thty 
conform to contract, oacopt M notod h tro m or on 
| supporting documonts. 


12. RECEIVER'S USE 

QuantfbassKomn in column ITwororacatvad 
in apparent pood condition oacopt as notod. 


StTSSmV SEBStSS or auim tovr 5 p 


~ f SSSmS op Bn! 

s 33 a 
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urn oh d 



MMTUNOfamicanM" 


• If g ui n ^ rec a fr tha 

maritrfi 


actual gua ntNyre 
dnpod and oncvcflv. 


•j ownuaoai 


JO# 13640 
LNV# 23591 


C Form 250, OCC91 


PraWoui adtJorv are oteofcft 
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